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A comparison of projections from manufacturers’ 
treadwear ratings under the new government Uniform Tire Quality 
Grading System indicates that on a government-specified course: 

lb say the Uniroyal Steeler 
beat major competition is a 
15^000 mile understatement. 

■illtp And is Ut I hji I it- f lnjt Unnpyi I de ijrr 

The US. Department of Transporta- 
tion recently gave the public a standard 
yardstick to compare tires by. 

Now. each tire company is required by 
law to grade its tires in three areas. Traction. 

Temperature resistance. And treadwear. 

And then to emboss the resulting 
grades on the side of the tires. 

When compared, most of the similarly 
priced steel-belted radials in the chart fared 
equally well in the traction test. Same for 
temperature resistance. 

But one tire pulls ahead of the pack 
when it comes to the important grade that 
indicates the relative wear rate of your tire. 

That tire: the Uniroyal Steeler. 

In fact, when you translate its 220 rating 
into projected miles on the government' speci- 
fied course, you see it was no photo finish. 

On that course, the mileage projection 
for the Uniroyal Steeler is 66,000 miles. 

Thats 15.000 miles longer than the rat- 
ings the comparable Goodyear, Goodrich, 

Firestone or General tires would project. 

And 24,000 miles longer than Michelin's 
rating would project. 

These mileage projections (including 
those in the chart) should be used for com- 
parison only. You will probably not achieve 
these results. Actual treadlife will vary sub- 
stantially due to your driving habits, condi- 
tion of vehicle and. in many sections of the 
country, road conditions and climate. 

Nevertheless, what do these ratings 
say about the Steeler? They say when you 
compare the ratings, the Steeler should 
outlast its major competi- 
tion under comparable con- 
ditions of consumer use. 

That's no overstatement. 
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1 UNIROYAL 
1 Steeler 


B/C 


220 


66,000 [ 
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B/C 


170 


51,000 ! 
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molds, planes, 
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Cover It up! Dress it up! Light it up! Quiet it down! 
With a new Armstrong suspended ceiling. 



Whatever your ceiling problem — cover 
mg up an old or damaged ceiling, 
adding a new room, or finishing off a 
basement— an Armstrong suspended 
ceiling is a problem-solver with style. 
Beautiful. Washable. Fire retardant for 
extra protection. Acoustical to help 
quiet down any room. Preengineered 
for energy-efficient fluorescent lights. 

Best of all, with an Armstrong sus- 
pended ceiling, like Royal Oak shown 
above, solving your ceiling problem is 
a do-it-yourself project. There are no 
staples or glue to mess with, no plas- 
tering or sanding. The big 2" x 4' ceil- 
ing panels simply drop into the color- 
matched Super White Grid. The ceiling 
is easy to install and easy to keep 
looking fresh and new. El a panel gets 
damaged, just lift it out, and lay in 
a replacement. 




If lighting is a problem, you can install 
Armstrong fluorescent fixtures with the 
ceiling ... tor lighting where you want 
it, not just where the builder put it. 



You can install a beautiful new 
Armstrong suspended ceiling almost 
anywhere in your home, Briefly, 
here's how: 

Nang the Armstrong Super White 
metal runners about three inches 
Wow your existing ceiling or open 
joists {about sir inches with light 
fixtures). 

Snap the Armstrong Super White 
cross tees tnto the main runners, 
and lay in the ceiling panels. It 
takes some time, bul it's easy. You 
can do it* 

Sea your Armstrong ceiling retailer for 
a broad selection of suspended ceil- 
ings. Find him under “Ceilings" in the 
Yellow Pages. Or send us this coupon, 
and well send you his name and a 
free full -color brochure. 
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Amrslfona Dflfll IZfiPM 
Pw#ii, It 61614 
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Pfe^se nti« yov r f**w cofcpr 
brochure on susf^nrf&d ceilmgi. 
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Telling It like It is 

In a day when the common cries of 
"No nukes!" and "Split wood, not 
atoms! 1 ' are in vogue, 1 was not only 
refreshed, but, quite frankly, 
amazed to read your unbiased and 
accurate account of What Everyone 
Should Know About Radiation (page 
90, Nov. n S 0). As a nuclear power- 
plant operator and instructor for 
some years h l have only one regret 
concerning your article. It's sad it 
won't be read by every man, woman 
and child in the good of ILS, of A. 

PAUL BICKFORD 
SARATOGA SPRINGS, N Y- 

You are to be commended for the 
technically accurate, yet easily un- 
derstandable article that put radia- 
tion and health into their proper 
perspectives. Unlike &o many of the 
emotional reports about radiation, 
PM reported "what ls,* p rather than 
"what if." 

PHILIP A. ANDERSON 
PUBLIC INFORMATION COMMITTEE 
AMERICAN NUCLEAR SOCIETY 
LAGRANGE PARK, ILL 

You state that there is a "surpris- 
ing amount of radiation from a solar 
heat-collecting rock bin," As I plan 
on building a storage bin outside my 
bedroom wall, this raises the ques- 
tion: How much radiation will be 
generated? 

GEORGE STURGIS 
NAPLES, FLA. 

We appreciate the comments* As 
for the amount of radiation emitted 
from u sotar storage bin , it is *&ur- 
prising" largely in the sense that few 
would expect there to be any radia- 
tion at all, The exact amount would 
depend on the origin a nd quantity of 
rock used and other factors. ft almost 
certainly would not be sufficient to 
constitute any kind of a hazard to 
your health. 

It may seem backward, but * . . 

in your Oct. p 80 Issue [How to Keep 
the Home Fires Burning , , , Safely. 
page 74), you say to install stovepipe 
sections with the crimped ends fac- 
ing toward the stove^ I believe you 
goofed, it should be the other way 
around, so smoke and soot won't 
Leak out the joints, 

HARVEY DONOVAN 
DERRY, NUL 

No, we didn't. goof r although ci num- 



ber of readers did write an to question 
this practice. As PM correctly elated, 
the crimped et ids should face towa rd 
the stove lor downward in a vertical 
run). 

This prevents both creosote and 
moisture condensation from collect- 
ing in the joints and possibly run- 
ning down the outside of the pipe to 
drip 071 the fioor. Because the force of 
the updraft creates a slight suction 
(vacuum) inside the pipe, outside air 
pressure Wilt keep smoke and soot 
from leaking out the joints, wo matter 
which way they ere assembled. 

Two fine PM fool chests 

Here is a photo (below) of my own 
tool chest, which was inspired by the 
article in your Nov. p 79 issue \ Build 
PM*s T ool Chest for a Master C rafts- 




Two reader-built PM tool cheats— Roger 
Yule 1 * (above), Gil Harrington's (below). 
Slight differences suit Individual needs. 




man. page 132). The chest receives 
on-the-job use daily and works out 
very well. Thanks for a great 
project 

ROGER J, YULE 
KENOSHA, WlS. 

I am enclosing ft picture (above) of 



the FM tool chest. The plans were 
very well presented. 

GI L HARRINGTON 
F1RCREBT. WASH 

You both did a beautiful job. Other 
readers wishing photocopies of the 
tool chest article can obtain thern by 
sending $1*50 ta Popular Mechanic s. 
Box 10U, Radio City Station. New 
York. NA\ 10101 * 

The Japanese had it first 

Sorry about that "new" floating air- 
port (Tech Front Lines s page 120, 
Nov. *80). The concept was widely 
known in Japan in 193S from a sci- 
ence-fiction story called Ukabu Hi- 
koto (Floating Airport). It was a 
saga about a mammoth British car- 
rier and a Japanese secret agent out 
to destroy iL The craft carried heavy 
bombers that were accelerated to 
takeoff speed on moving belts, 

HAN WOOH 
LOS ANGELES 

Science fiction has been anticipat- 
ing fact since the days of Jules Verne. 
But the Seaforth proposal is far more 
lavish than any dream scheme — and 
closer to reality , 

Those great workshops 

Your article on Great Shops (This 
Master Craftsman's Dream Shop Is 
in a Log Cabin, page 10S. Nov- '80) 
delighted me very much. Since my 
shop is still in the planning stage. 1 
am looking for ideas i can use. How- 
ever. as ft new PM reader, I didn't 
see the previous 11 articles in your 
Great Shop aeries. It is possible to 
get copies of them? 

CURTIS L BUCK 
ROCHESTER, MINN, 

Yes. indeed, AH Great Shop arti- 
cles are available, in photocopy /oren 
at a nominal cost Interested readers 
should write for a list of titles and 
prices ta Bureau of Information , 
Popular Mechanics. 22A tYr&f 57th 
SL t New York, N.Y. 1001 9. 

Bench builders take note 

In PM*s recent workbench- build mg 
project (A Master Craftsman's IVorft- 
bench, page 112, Nov r P 80) T photo No, 
4 at the bottom of page 1 13 was acci- 
dentally reversed in the printing 
process so it shows the bench with 
the vise at the left-hand end, instead 
of the right. All other photos show 
the bench correctly* PM 
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INTRODUCING: THE 



STURDY, STREAMLINED, SMART. 



THRIFTIEST LUV EVER! 

The new 

Chevy LUV, 

has better EPA ist nwv 



36 26 
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ratings than ever before! 



THRIFIY 4X4, TOO! 

LUV 4WD 1 
has the best O I 
standard- estm*y 

equipped 4x4 pickup 



22 
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LOPft 

mileage estimates in the U.S. A.t 
Use the estimated MPG for 
comparisons. Your mileage 
may differ depending on speed. 



distance, weather. Mileage 
will be less in heavy city 
traffic. Actual highway 
mileage lower. Lower in 
California, where comparisons 
do not apply. 

BIGGER PAYLOADS THAN ANY 
HALF-TON SMALL PICKUP. 1680 l£& 

The available long cargo box 
LUV will hold heftier pay- 
loads than any other small 
half-tonner! Payload 
includes driver, passenger 
and cargo. 



NEW CONVENIENCE 

Enjoy thought- 
ful new touches 
like side win- 
dow defnggers 
and a locking 
glove box. 




LONGEST BOX OF 
ANY SMALL PICKUP 

Not one smalt 
pickup can 
carry longer 
loads than 
LUVs 7fe4t, ,, 
box model. V 




STURDY 4-CYL ENGINE 

Chevy LUVs standard engine 
is a rugged 1.& Liter (110 Cti, 
ln,.l Four with new fully -tran- 
sistorized 
ition 

* <8 



1 



igntl 

that 



increases 
recnm 
mended 
spark plug 
re inter 




vals^um 15,000 to 30,000 miks. 
A Word About Engines: Chevy 
LUV engines are produced by 
Isuzu Motors Limited, Japan. 







THRIFTY, NEW, LONG, 

ROOMY, RUGGED CHEVY LOV! 



NEW STYLE 

Every inch of sheet metal is 
new this year, for p steeker 
sportier took. Tie-downs are 
now inside the box. 
STREAMLINED SHAPE 
A more aerodynamic shape 
than ever before, reduces wind 
drag and contributes to 
impressive fuel economy. 




RUGGED INDEPENDENT 
FRONT SUSPENSION 




Both 2WD and 4WD LUVs 
have a strong independent front 
suspension. Beefy 4x 4 hard- 
ware: torsion bar springs, direct 
double-acting front shocks, a 
stabiliser bar, and more! 



SMART SWITCH 

A remarkably handy device 
which combines the wiper, 
washer, turn signal and dimmer 
switches— all on the steering 
column! 




HIGH 4x4 GROUND CLEARANCE 

Chevy LUV 4x4 has a higher 
cund clearance than many 
jl-size 4x4 pickups. 



ROOMIER INSIDE 

That spiffy new interior above 
has more room than last year 
for your legs Lo stretch out. 
Easier entry and exit, too! 

See the all new Chevy LUV 
at your Chevy truck dealers 
suon. 



CHEVY TRUCKS 



MW I WM3 I 

UMHONMl 





in a world of 
less and less 
taste... 



Qriginnt KOOL 



KOOLs refreshing 
coolness makes more 
and more sense. 

Its a sensation that goes 
beyond mere tobacco 
taste. . .in the "tar 1 level of 
your choice. Original 
KOOL* low "tar" KOOL 
MILDS or ultra low "tar ? 
KOOL SUPER LIGHTS. 
Something more in a 
world of less. 

Cmon up! 



Lou- tar' KOOL MILOS 



Ultra foil; ‘for’ 

KOOL S UPF-R UGHTS 



Supflf lights Kings, 7 mg "w'. £1,7 ng. raoatinjt. Mrfrls King*. tl mg. 
"tjf. 1.1 mg. naiitif'e a*. per dgartue by FTC method; Met lings, 
1G mg uf. 13 mg. nicotine av. par ci^WtW. FTC Report Jin 'fill. 



Warning The Surgeon General Has determined 
That Cigarette Smoking Is Dangerous to Your Health. 








IS MOMTOR 




Light on ttw future 

Scientists are making tomorrow* a 
computers even faster and smaller 
than today's — and they're using 
light beams to do it. 

Conventions! digital circuitry, ac- 
cording to researchers at the Uni- 
versity of Denver and Ohio State, is 
now pretty close to the theoretical 
speed limit due to transistor- switch- 
ing times. Yet, as quick as comput- 
ers are now. there are many applica- 
tions that would benefit by even 
greater speed. 

An optical-digital computer would 
use light beams instead of electronic 
circuits to carry information. The 
light beams would be split by prisms, 
bounced by mirrors and focused by 
lenses. 

Just as in today's computers, 
these light-beam computers would 
^think” in ones and ?eru&— a binary 
language. The presence of a light 
beam would mean a one— its ab- 
sence p a zero. 

Today's small integrated circuitry 
would be replaced by even tinier 
sandwiches of 1 liquid crystals. These 
sandwiches, or optical spatial -light 
modulators, would control the flow 
of light much as a complex group of 
valves control a liquid— but they 
would do it at the speed of light. 

Wireless electric guitars 

Wireless FM microphones are noth- 
ing new — many people have used 
them to transmit their voice across a 
room into a standard FM receiver. 
But here is an interesting, new 
application. 

It's called the Lady Bug, and 
according to its m anufacturer; it can 
be attached to any electric guitar. 
Once attached, it will broadcast 
whatever is played to any nearby 
FM receiver. 

This beats tripping over on-stage 
amplifier cables. You can get more 
information on Lady Bug by writing 
to. 1 Lady Bug Inc., Box n&9. St, 
Joeeph, Mich, 49085- 

Nuclear eavesdropping 

If you have a scanner and live near 
any energy-producing company 
within the 48 contiguous states, 
treat yourself to a copy of Energy- 
ScfiFi!, The booklet lists some real 
action frequencies concerned with 
more than a dozen energy indus- 
tries. 

The nuclear industry is well repre- 
sented, with frequencies listed 
where you can hear everything from 
Operations to security. The petro- 



Point your power 

CB radio has been making a small comeback 
on Ibe nation's highways ol late. So new cftl- 

40TI 5 fraud users n«*J information on flow to 
set up iheir rigs for mobfe utilisation- Above, 
we show three ol ino most popular ways IQ 
mount your CB antenna oraniermas , and what 
happens to ine diraciior ol youF left powei 
employing each method, 



leum industry frequencies cover 
such areas as offshore drilling, pipe- 
line maintenance and storage facili- 
ties. Naturahgas frequencies Lei you 
listen to exploration teams and sur- 
vey reports, as well as pipeline and 
storage facilities. Your local electric 
company's "secret” repair, general 
operation* security and emergency 
frequencies are also listed. 

FnergyScayi is from CRB Re- 
search. the same people who sell 
pamphlets such as A tr-Sco n and The 
Top Secret Registry of Government 
Frequencies. All its publications are 
available postpaid at $5.95 each 
from CRB Research, Box 56, Com- 
mack, N.Y, U72G. 

If you have a scanner and you're 
bored with cops and taxis, this is the 
way to go. 

Pamphlet telle ell 

Received a copy of the ne w AYcctrort- 
ics Data Handbook from Joseph 
Electronics and we were favorably 
impressed by the wealth of informa- 
tion crammed into its 32 pages. 

Just about every chart the hobby- 
ist might need is included. Charts on 
color codes, constants, power fac- 
tors. decibels and transistor formu- 



iMoie inaf the antenna positioned in the mid- 
dle of the root tends to spread aver all direc- 
tions evenly. An. anieiHia mourned on me rear 
bumper sends the wallaqa up and down I ho 
highway And two anlennas phased on each 
side of the vehicle send the power wLtvging Ear 
ahead and behind So lake your choice and 
dNU your hoies 



las are all in this handy pamphlet. 

Copies are $1 each, 75 cents in lots 
of 10 and 50 cents in lots of 50 or 
more. Contact Charles Annella, 
Sales Manager, Joseph Electronics 
lnc. t 8830 North Milwaukee Ave.. 
Niks. III. 6W48. 

A big turnoff 

A device that looks like a smoke 
alarm can help save energy. It's the 
Seeker Energy Eye and it uses a 
small microwave motion detector to 
sense whether or not a room is occu- 
pied. If all alone, it turns off lights 
and appliances. 

It s new from Seeker Security Sys- 
tems, 460 Middkficld Rd.„ Mountain 
View. Calif, M<H2> m 
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■ For Black and While 
or Color T.V.'s 
- in minutes 

without tools 

• Requires no power 
sou roe nr wiring 

* Can bn used under 
normal lighting 

* Gianl Screen 1 ti*x 21 ' 

• Improves clarity 
of T.V, picture 



For a 

limited time only 

$ 49.95 



Tl» Incrediijle Beam&ogpe Zwm Uns represents a 
now applicator* orf leChndbgy to [he field ql TV 
Optra Or# wFWbh we predict wifl lie the industry in 
knots, and I ewe* lop managsmflnf la nfroxamiro 
theff tfidmica! approach toward Ear ge-aerwn T.V 
These are hard facts lo scalar an industry commu 
(ed to charging more fo* whai we b&ueve is om* 
moded EechnoJogy' 

Today SONY, PANASONIC, G.E , ADVENT and 
SHARP, to mention gfdy a lew names, ate markel- 
t-screefi frttfet fton T.V. system*. These 
are dewraMd to otter dramatic theatre size 
screen fresootaticn In your own living room. They 
are drumahc. andth^inm^lExpKtlapay 
upward* of S2-.000 end more for a T.V, that must be 
viewed with separate movie -type seraer^. require 
precise placement of the tens with respect to lha 
sown and w hardly bo seen in payii^tt 
BEAttSCOPE SUPERIORITY 
fieamscope provides. a large-sawn, theatre view- 
ing syWetn that can be used in any room, under all 
Luting tontMfW# Mftri irns^Ofiam of ah, it cah be 
used w&h ygqr presari T,V. Ail yout fflvo«to pmg- 
r am a antf« 
wtmifll 
The action i 

beet Seat in The house, 0earrvsCQf» ngl only give 
you d i abort i on iess ookx and black and white bu 
eefuafly improve* the- ootor and sharpness of yc 
presoni pkaur*. 

A PRODUCT Of COMPUTER SCIENCE 

Due to the accuracy and prepeian. required. 
Beam Scope Could ml have been produced a I a 
reasons^ once without the aid cl a computer. 
Simply elided, ihe Ueemacope lens h& constructed 
with thousands dt spiral microdrooves, So email They 
wnt &ewen They *j* cut with computer accuracy 
I rip one side (4 a epedaHy fabricated, exoepticrieJiy 
hard aavfic. When Ihe Beam-scape ss placed rnfipm 
ol your T.V. these grooves Meraiy oiplodo the pfc> 
bjne op tQ tw»w its normal size 

DISCOVERED BY ACCIDENT 
Interestingly, we dusoverad the Beamscope Leas 
quite by eoadarfl. because it was intended for u» 
by the weft impaired, ft hra been thoroughly 
tested and la today berng used Ed the Qptametric 
Cenior of the Southern Catifoma Cpflege of Op- 
tqmetry, and numwos other towvmnc4inra, Uni 
vermhieB and instiiuiea throughout the U S. Obvi- 
cushy then, Ihe T.V. Zoom Lens -la nq gimmick, but a 
aoontitically designed opEometricaTly approved. 
University endowd appeal freak-through, man- 
utedured to the n-ghest qua% standards. 

■Si flHcon Saaahfic VOflXXX 



ENJOY GIANT SCREEN TV 
AT ENORMOUS SAV1HGS1 



the T.V Zoom Lena 
stia 2T screen end TM sq- 



Inch picture That's two t-mas the normal 1 fcO sq. 
inch size. Your IS’' seE will co from a 125 SQ. men 
picture Ed a 336 So Inch ptfyro This m aies ter a 
bagger end move fcre-Ww p*dura 

Ol course, if you've been thinking about a now set — 
wall Try the T,V, Zoom on your c4d set. One 
look will comnnoe you of the hundreds and huoqteds 
of dollars you can save by iang ihe T.V. Zoom Lons 
(eget a rigger, better picture wtfi a small sel seting 
ror$^ 0 bar$ 3 O 0 SfiSSF 

SEE FOR YOURSELF 

Beamacope must be seen b he be&eved! Thar* 
Why ire i 

own T.V 

everything we claim and more, t 
IS days ior a refund d pwrenaw price, 



-Fpr Credit Ctnt Od» ONLY - 



3^ Hpur Toil Frirt S+f¥tce 60CHW1 -4J0S 
Hi Ik. S0(M»7^W6 



^amooHBQPinnc 

' DEFT. 1-3, U mag* frhv, Hilmlie. M V. 11103 

Piasi Ruin frry Bwr^CTpqa Zmn L*™ in -ju in Mira I 

umtc^tantf ftjc n i >m n« tc-npieielif aali^ied 1 may retjiri tnf 

umt miipc. 13 djv= i refund el the punkas i [tih 

□ frw Hi BeMK 00 shared 4 hafidmf 

□ San B » — Tufr IteRmampn lir E^t 90 phis ST W rw 
u-. vL-ing fetid handing 

Pnttr manfly nschti PayMid Cmmwtaf U S 

DtndDMd 1 dlicfe flr Mcnev *Mtf 

Van Rce oa-ii ti'taw add ins In 
Ourfliifl 

□ VISA □ JftkSfFS CHARei □ AMERICA* EkPRiSS 



Lcp tlalH . 



" wynf * 

signature . 

*AME JPrtn t 
A 3 ffl 6 £SS _ 
cmr ^ 
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SPECIAL PURCHASE! 



LEATHER FOLIO 





| ADOPIE Z5 



Luxurious handworked pigskin feather 
Crafted Into b legol tl» executive folio 

Our execufre tolio is (ajfcfed wfth tine pigslun 
leethere m(sg p tckK> me-asuring 16" * tr lEcoti- 
aisEe [rf 3 sectipns wiih tuck-lb handles The cenlef 
SwMidrn has a ripper dosure end &am«s cemfert- 
ably under you* am 

Regularly $tfd at 160 DO, bul as e resuU of a ape- 
Cief purohase we are pleased to eher || al a I7kere 
S3J.9S while Che supply? last Fmiahed m yCu# 
thc-i&j of saddle tan or chestnut Setiaftctlon 
guarwitMcf and 7-day Wupfl pfiViSege Supplies 
limited Order lodayl 

# 

1 ^ 



imia NV N|^ "" T 

^i*: AiLi+fl£pr^.tS»fcwi 

+i t Hh+>- ■ 



Far Mew I Wkf nil BC^G21 M» 

\ w HI. WftHHI 

J VIS* □ Uasf^rcn^ge □ Amenta/i Eiprets 

* ChJltgE *. £j£ p 

I NAME 



O TV STATE ^P. 



^WinpiMraAc UCMUXK 



“A// aboard fhe wor/dts 
sma/fest operating 
mode/ rai/road.” 




Ummrng -n^ - ?' Hxiij A hicjilh Ihro^jh in prpciHnn 

mAaiLir'ZflMrt i Acruai t^e k 



The Beacon Micro-Tram cannot be compered Ed 
any other small scale model railroad gear you 
have wen Each Mipi^-Tfan represenla a rnae^ 
(eqjtooe cn rrunialure incorporating a comphNe 
model f aliroad system imagine a complete 
opera'mg railroad BO small you tan M an enttfe 
layout cm a -comer at your desk. The eef oonBrsts 
I Of a tank locomotive, low sided IreigJhE car and 
boxcar with ir x 13" track layout, and is priced an 
|Dst >99.96, indudmg the Power -Pack.. 

SATISFACTION GUARANTEED 
u beaEok semffiffe - ” 

” Dipt. 0-13B, 44 F tog* Dftv», PVBlnVaw, N.Y HB03 

SfcMl ifc-n^Trmjl Tijilar* 

□ Vy €hKfe tv 5P9 95 plirt >5.00 for -EApping and hgr 1 
diing bJtua sales bu for NY OcHrvety^ v endow d 

USE YOUR CREDIT CARD 

□ UAilBFCrwgff □ VU» O Am*r iap 

Chirg W ^ , £NP, PhlT, 

ft/ Luumt hivh Ld Td-Fw (U 0 | U-l { A>J 
tall e-J|MK-UJ9s*4 

.BipWluiw 

Hum* 

AAHfC 



G Sn^ p«ur LL ' H- WP ffHtoOB my Wto T urn MMn irtiffi 

■dKImMwWilmiiq I -JUtoralmJ EM I imr^ dHfaa 
l^mui Tram mwi 

s6hcdti S M p IA IrtMUXX 







SHUTTER VALVE- 



POHT 

MRv 



REACTIVE EXHAUST- 
MANIFOLD 



with a six-pereeni i m prove ment in 
aerodynamics and an 85-pound 
weight reduction) to an impressive 
gain in SPA fuel economy to 21 mpg 
city and 30 mpg highway — 23 per- 
cent better than the 1980 model 
This and a 2.1-^alion-larger fuel 
tank (now 16.0 gallons) give a 40-per* 
centdcmger range between (ill-lips 
for the 2346-pound car. 

Performance is also up slightly, to 
about 8.6 seconds, 0 to 60; 16.5 sec- 
onds in a quarter-mile acceleration 
run; and the rotary's notorious pop- 
ping and sputtering on deceleration 
are completely gone. Horsepower of 
the 1.1-liter rotary is rated at 100 at 
6000 rpm. 

Handling is better than ever, 
thanks to suspension refinements 
and reduced front-end lift at speed, 
though there's still a slight tail-hap- 



F or 'Bl the RX-7 is a refineu 

et. From the day the RX-7 made 
its debut in this country, in 1978, it 
found immediate popularity with 
sports-car lovers. And for good rea- 
son. It was a very reasonably priced 
sports ear, with the performance 
and styling of other, more expensive 
sports cars. And it proved reliable 
and durable — a trait not usually 
found in hypertensive little sports 
cars. Owner satisfaction with the 
RX-7's reliability was proved in our 
Owners Report (page 86, Oct. ’80). 

For 1981. the RX-7 benefits from 
significant changes that further en- 
hance its performance and its posi- 
tion as one of the best sports-car 
bargains on the market. 

From the smoothly integrated, 
imp act -resistant, and soft -poly ure- 
thane-covered bumpers to the deep, 
aerodynamic front spoiler and 
ribbed, wraparound taillamps to the 
plushier, more comfortable interior, 
the refined new 1 lock is cleaner and 
subtler throughout. 

Changing to a catalytic converter 
for emissions control in place of the 
Wankei rotary's former fuel- wasting 
thermal reactor contributes (along 



The RX-7'a notorious popping and backfiring on deceleration have been eliminated by a 
deceleration control on the new engine; it's now equipped with catalytic converters. 



FIRSTHAND REPORT 

by Gary Witzenburg 

DETROIT AUTO EDITOR 



Driving the 1981 
Mazda RX-7 



Vliuat changes In Ihe IS81 RX-7 are more smoothly Integrated polyurethane bumpers, 
wraparound ialllampu and a deeper front spoiler. Interior appointments are also improved. 



py tendency in hard cornering. 

We were fortunate to be able to 
test the RX-7 at Phoenix Interna- 
tional Raceway, using a challenging 
road -racing course instead of the 
high-speed oval Few production 
cars are more fun on a twisty road 
course than Mazda's rotary rocket* 

The new front-end styling reduces 
lift at speed, and the body's lower 
wind drag (with a coefficient of drag 
of 0.32 with the optional rear spoiler 
and 0.3-1 without* compared to last 
year's 0,38* as measured in Japanese 
wind tunnels) contributes to im- 
proved performance less interior 
wind noise and better highway fuel 
economy. With only minor suspen- 
sion changes (revised sway-bar siz- 
ing and spring and shock ratesj, cor- 
nering response and stability have 
been improved over past RX-7s. The 
slight weight reduction itself 
produces measurable gains in accel- 
eration* handling and braking* in 
addition to better fuel efficiency. 

In short, the 95.3-meh-wheelbasc 
car just seemed to function better 
everywhere around the course- 
There is still a slight tendency for 
I be rear end to slide out (oversteer) 
if you back off on the power partway 
through a hard comer* but it's less 
than before, and easily controlled 
with a small steering correction. 
The RX-7 already was an excellent 
Sports Car Club of America show- 
room-stock (unmodified) race car* 
and the "81 should be much better. 

Most impressive b the very no- 
ticeable improvement in engine 
s m go l hne as , respon s i v eness u nd 



AIR CLEANER 



ALTITUDE compensator 



AIR PUMP 



SPUTrAlfl TYPE 
SECONDARY A(H- 
SUPPLY SYSTE lw 



NEWLY DEVELOPED 
DECEtERAIlQN 
CONTROL SYSTEM 



ajr-contaol valve 

SPLIT A3 a 



HSftH &NE fifty 
IGNITION SYSTEM 



S CONTAINER, 2 BED- MONOLITH CATALYST 

type catalyst 
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S PACE 





MARQUIS 



With the 

1981 Lincoln- " 

Mercury wagon*, 

you don't have ZEPHYR 
to give up the lrA 

space you want f~\ est 

for the mile- 1 - MF<i 

age you need. ^JL hwv 
T he ail-new 

Lynx wagon del ivers re- 
mark a Me cargo capac- 
ity., .along with 
the highest EFA LYMX 
mileage rating 
of any wagon Z/ fjpj 
ever built in U^%nwi 

America. Tt^esT. 



MARQUIS, ZEPHYR, AND LYf 



' Compare to estimated MFO of ol hereof?. Vour mileage may differ depending on *peed, weather eundiUona and trip length 
Actual highway mileage and CcilifoTnhi ralirnis lower. 





MARQUIS 

J T cubic 

peer* 



, i” The fuel -wise 

— 1981 Zephyr 

-m. gives you the 

L most cargo 
i ' ' space of any 

\ ZEPHYR American-built 
AX cubic wagon in its class. 
- r ^ ET " And with the 1981 

Marquis, you'll find more 
space th. in in any wagon built 
or sold In America, plus mileage 
that's easy to live with. 
Each brings you the com- 
fort and style you've come to 
expect ITomi Lincoln-Merdiry. 
LYNX Seethe Llncoln-Mercury 

T A cilttiC lineup today. We've got a 
s-#V/ rctT“ wagon that's waiting for you. 



LINCOLN. MERCURY DIVISION 



FROM LINCOLN-MERCURY 



1 tWiMud on tl J A Volume trulc\ figures. AH i umparh&on* delude cufu-r timl NoUn romjMin pmilucln. 

Huy or Lease at your Lincoln -Mercury dealer. 



TATI O M S 













Ed HutehmaR VP Uanefing 
i1p2laurrv n 1'Unlfll Ghwnand Dp*lhYpijrpjltf*r 




Highest quality Irwin SpeeGba r ' SB 
wood frits ar* icteai tor you* electric 
drill or drill press Osinas bgltow 

S Nund pcin-T design sEa r ts holes 
ler. tala spade-type cutters bcra 
Cleaner. Tester at any ang le in any 
w&s-d Vi " j hemic chucks perfectly, 
no run-out, fia wobble.. 




j'U-Tf CTi iH' 



r AtriM 



w*tt lW 




Irwin "Wlcro-Dlnl ": one bit 
bores JS standard hoJeal 

One Erwin Hq 3? "Micre-Dia^ 
expensive brt lor hand brace 
Wsyo-u bot* V to 3" hot** 
just by dialing; the^r* you 
need No. £T law you d la! 19 
standard lo m“ 

Both made from the finest 



iftvkn quality steel 



Availfftt* in- 
d.tvlduHr'!y*i 
in wdatLahap 
ut3«f4or»3 
Mi [In m«tai 

QJ-^jinir*r rich! 
er < CF 

safes i|pfi plastic 

m 





y-j, 


jMiVj' 







StratMJne Chalk Line Reel Sex 

Ewry wirraja do-iC'JW^sr hK->lM 
Flaw DO IrWffl BO df 100 Si. Kdt otalk 
inglmatai Enaction m»I (-Mb- 
proof rfamagit-FwisftflnE jslurruinmn 
a I D¥ tor fin Oand pr potkfll 



Irwin Screw Starter 

Marks hole, starts 
hole, thread's hole lor sere 
enter wood and non-metal maipu&ls. Handiesl 
hairotool in years ffrr hous#wit fl end hendyMn 




&vory bit as good 
as the name 



M VWJmington. Qlu&4&t7?, E|n<»1BW 








MOTES 
FROM THE 
EDITOR 



T his is the third year PM has been 
able to offer you full plans for 
reproducing authentic Lincoln fur- 
niture relics from measurements 
and photos made by a team of Illi- 
nois history buffs. 

Directed by Divid Warren, fre- 
quent contributor of workshop fea- 
tures to PM, team members Matt 
Doherty, photographer, and Ray Pe- 
terson, cabinetmaker* have been 
making records of all authentic Lin- 
coln items fincluding the “Butler 
clock 11 on our cover) in the Lincoln 
Home National Historic Site at 
Springfield. The group has also 
worked at the Illinois State Historic 
cai Library where they copied the 
“Tad clock/* also on PM r s cover, 

David says he approves of zealous 
guardianship of our national trea- 
sures* even if regulations have often meant all-night stands, 

At the Lincoln Home* U.3. Department of the Interior rules require 
that all work be done after p.m. with guartis in attendance. As a 
matter of facL the white-gloved guards must be called lt> move any 
relic that needs moving. And photo lights must be shut off between 
shots to prevent fading of color® in wallpaper and furnishing®. 

The Warren team even works without shoes and places bits of 
Masonite under tripod legs so the carpet won't be damaged. 

We're sure it's worth all the fuss to preserve historic relics for the 
future. W T e hope you'll enjoy building the reproductions now. M 



Craftsman -historian David Warren 
makes Lincoln relics a valla hie to all. 



Mahogany Butler deck Is displayed In family sitting roam af Uncoin Home sHe. 
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Hew from MM! 25”color TV that 

DIAGONAL 

tunes by computer, programs an 

entire evening^ entertainment. 




Just part of lYRTs 
training in servicing TV, 
stereo systems, video tape 
and disc players, car 
and portable radios. 

Duty NRI home training prepares you 
so thoroughly far (be Mid great leap forward 
In tv and audio, digital systems. Already 
lop-of-the-lime TV's feature digital tuning, 
computs programming is appearing, and ikw 
djgilal audio recording equipment is about to 
go on the marttiH 

NKt is ihe only home study school to 
give you the actual "hands-on'' training you 
need to handle servicing problems on ttunor- 
™*'s efoonmic equipment Because only NRI 
includes this designed-for- learning, 25 H 
diagonal color TV with electronic tuning, 
bulh-in digital clock, and computer pro- 
grammer as part of your training. With this 
advanced feature, you can pre-program an 
entire evening's mtertainmerd . . . even key lock 
it in lo control children s viewing. 

Exclusive 

Designed- Eor- learn! ug Concept 

The co lor TV you build as part trf NRl's 
Master Course looks, operates, and performs 
like Uie very fine* commerrist sets. Bui behind 
that pretty picture is a unique designed- for- 
ktmlng chassis. As you assemble it. you per- 
form meaningful experiments. You even intro- 
duce defects, troubWioot and correct them as 
you would In actual practice. And you end up 
with a magnificent, big- picture TV with ad- 
in nerd features 

Abo Build Stereo, 

Test Instruments 

That's just a start. Vou demonstrate 
basic principles on (he unique NRI Discovery 
Lah,® then apply them as you assemble a Sue 
A.WFM stereo, complete with speakers. Tfou 
also learn as you build your own test Instru- 
ments, including a 5" triggered sweep oscillo- 
scope. CMOS digital frequency counter, color 
bar generator, and transistorized voli-ohm me- 
ter Ire them for learning, use them for earn 
mg as a hill- or part-time TV, audio, and video 
systems technician 



Complete, Effective Ihluitig 
Includes Tided Systems 

You need no previous eaqwrience of any 
kind. Starting with die bastes, exclusive "bite- 
size" lessons cover subjects thoroughly, clearly, 
and concisely "Hands-on" experiments rein- 
force theory for better comprehension and 
retention. And your personal NRI instructor is 
always available for advice and help. ftu'Jl be 
prepared lo writ with stereo systems, car 
radios, record and (ape players, transistor 




radioss short-wave receivers, PA systems, musi- 
cal instrument amplifiers, electronic TV 
games, even video tape recorders and tape or 
disc video playbacks. 

Send Tor Free Detailed Catalog... 
No Salesman VIII Call 

Mall the pottage-paid card today for our 
free 100-page catalog with color photos of all 
kits and equipment, complete lesson plans. 
Convenient lime payment plans, and Informa- 
tion on other electronics courses. You'll also 
find out about NRl's new Computer Tfcdinol- 
ogy Course that includes your personal ml 
crocompuitt or complete communications 
with 2- meter transceiver if card I us been 
removed, write to: 

Hill NU School* 

MKI Urtirjw jilll Oontlnuut]! 

Education Ccnlcr 
Wlsnmsin are 

ji^ll WjjhJiijJon. Lit 30016 



The . 

finishing 

touch... 

Begin by sanding 
smooth with 



successively 
finer grades of 




finish with 
the best... 



Wood Finish by 




Min wax 



''OOD FINIS 11 



And for extra 
protection, brush-on 
Polyurethane or 

\ Antique Oil 
Finish by 
Minwax. 



Our free 16-page 
booklet shows i 
how easy it is. k 



Bax 995. Clillon. N.J. 0701 4 



Sfijitf FREE booklet,' Tips on Wood 
Flriiihiny 1 Also, cotor cand and 
rums dI my nearest dealer 



NAUf 

ADDRESS 



or* - 

STATE £tP 






Efficient new wood furnace 
produces no creosote 



A new wood furnace that extracts 
nearly all of the heat from the 
wood it burn* has now been devel- 
oped for home use. The furnace is 
adaptable to hot- water or warmer 
systems, and it will heat domestic 
hot water, It emits so few volatile 
substances containing carbon that 
virtually no creosote builds up in the 
chimney- 

The secret of burning wood effi- 
ciently isn't new: Keep the furnace 
temperature high — between 1500° 
and 2000® F. Commercial wood-burn- 
ers in factories have been doing this 
for decades. 

However, no conventional domes- 




tic wood stove or wood furnace could 
hold such high temperatures — not 
until Prof. Richard C- Hill at the 
University of Maine in Orono in- 
vented a homo version of the indus- 
trial wood furnace. 

That was in October 1979, Pres- 
ently* three companies are licensed 
to produce this superhigh -efficiency 
wood-burner. Prices are in the $2200 
to $2700 range for units that deliver 
approximately 115,000 B.T + U^hr 

The essence of the system is, the 
division into two separate opera- 
tions of the heat, delivery and the fir- 
ing of the wood lead. Heat for the 
house is drawn from hot-water 
tanks, which are heated by exchang- 
er tubes in the furnace. This frees 



VERTICAL- LOAD I NO 
FUEL TUBE 



BLOW Eh FKOVIP&S 
CQ M6 U 5 T 1 0 N AIR 
AND EXHAUST DRAFT 



HOT-WATER OUTLET, 
TO STORAGE 




RETURN 

WATER 

FROM 

HEAT 

STORAGE 



5O0AL 
HY DR ON It 
HEAT 

EXCHANGER 



he A t Exchanger 
TUBES 



INSULATING UNB UR VED GASES 

CEMENT IGNITED At TUNNEL 



PREHEATED AIR fi&PflACJORT 

FOR COM &UST10N CAST I HO 



COMBUSTION 

CHAMBER 



The young lady is loading a birch log into 
the combustion chamber of new wood fur- 
nace lhaia designed to bum at ISOfr F. 




A top hatch leads to the combustion cham- 
ber In front Heat-exchanger lubes (see 
drawing ) are located In back of unit. 



the combustion chamber for a hot- 
as-you-can-get-it. continuous burn* 
which is the heat way to consume 
wood. Heat in the chamber and 
refractory channel l see drawing at 
left) climbs to 1500" F, to generate a 
near-complete burn. 

For more information about the 
system, write to one of the makers; 
Hampton Technologies Corp,, Box 
2277, Charlottetown, P*E.L, Canada 
CIA 8B9: Madawaska Wood Furnace 
Co., 8(5 Central St.. Bangor, Me, 
04401 ; Dumont Industries* Main St.. 
Monmouth. Me,ft42&0. Or send $2 for 
Prof, HilPs 26-page report: Design of 
ti 5 tick- Wood-Fired F unmet* from 
Prof. Richard C. Hilh University of 
Maine, Orono, Me. 04469. 






Not Just Another Limited Area Motion Detector! 



Protects Every Square inch Of Your Building 

Turn s On Ltghts Automatically 
Powerful Electronic Siren 



Low Cost Computerized 



Burglar Alarm System 



The Guarded 8000 Alarm System walnut grained and drs 
gvised to look like a email Glareo speaker QWxS'} 

and wefpns less than pounds. 



Home ■ Office - Business 



NO INSTALLATION 

Just plug !he Gu aide* 6000 alarm system In, make s wo simple 
control adjustments to suit your particular building and it 
works! There ere no olher wires to run. This totally seif<on 
laired burglar alarm can completely seal off every square Inch 
of the surface of your building, It protect* doors, windows, and 
what most alarms miss . . . your rool, walls and floors, 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guard** 9000 Alarm System works on the principle of audio 
discrimination This, pul Simply, Is lh* process of electronic- 
ally separating normal everyday sounds, such as voices. isle- 
phones, etc. from bra&k-tn type noise* such as breaking glass, 
prying metal, or forcing a door open. The Guard* x fiOOu pro* 
Teels one story homes &nd office* up to 2000 square feet and 
open commercial building* up to 10.000 square Teel The 
Guarded 9300 wllh wireless remole sensor capability is avail- 
able for mulli-alory homes and offices or single story with 
more Ih&n 2000 square feel- Gall the factory tor more detailed 
Information 

TURNS ON LIGHTS AUTOMATIC ALLY 

When the first breaks n type sound Is defected, the system will 
Instant Ey I urn on Sights, radio, or other electronic equipment 
that you have plugged Into the back of the alarm. These sights 
of other equipment will remain on for a period of five minutes, 
then automatically turn olf 

POWERFUL ELECTRONIC SIREN 

The Guarded @000 alarm is equipped with a loud bulit-in siren. 
If during the live minute period ihe lights or other electronic 
equipment has been activated, a second break-in sound is de- 
lected, (il can be only a second or (wo after the first break-in 
sound) the built-in siren will Start blasting for 90 seconds. At the 
end of appro* innately 00 seconds Ihe siren will shut off and the 
alarm listens again. If another break-in sound Is heard, the 
siren will come on lor another 93 seconds, II no other break-in 
sound is detected, Ihe siren will stay off and al the end of the 
five minute period the lights will shut off and the alarm In- 
stamfy mats. 



The rear control panel 

rwc s fan-da rd AC 
ptug receptacles tot a table 
lamp, spot hgnis, radio, etc 
terminals for connecting 
optional outside siren and 
oack-vp cattery {not 
included}; entry daisy time 

CQPtrpt and contrpt 




EXIT AND ENTRY DELAY 

The Guards* B0QQ alarm has a built-in exit delay allowing you 
approximately one minute lo took up and leave the building 
before the alarm la armed. When you enter your building you 

may find tha! |usl your normal an toning sounds activate I ha 
siren. You may delay it From starting for up to 30 seconds by 
turning up ! he siren entry delay control. 

BATTERY BACK UP 

Burglar* rarely cut power. However, to give you total pro! ac- 
tion from a burglar and possible power failure. our alarm ha* 
provisions for a battery back up. (Batteries not Included). 12 
volt lantern batteries are available at most hardware stores. 

THE BURGLARY PROBLEM 

The F B I. statistics show lhat at the present rale, one out of 
every four Americans are going to be burglarized Thai i* not a 
very pleasant fact, bul it Is true. You have a greater chance of 
being burglarised than being a victim of a fire or automobile 
accident, The time Is now to help protect yourself end your 
valuables with a Guarded 0000 alarm system. 

OUTSIDE SIREN 

The Guards* BOOO alarm Is equipped with a loud, buill-in siren, 
bul If you desire an additional siren to mount outside or In an 
area away from Ihe main alarm, they are available with 5G feel 
of wire for $24.95. (Connecting terminal* are provided on the 
back of the alarm). 

30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95 Try II in your home or busi- 
ness for thirty days without risking one cent. Rut our Guards* 
&DQQ alarm to your own test Bee for yourself! 11 will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30days for a complete refund. 
To order your Guards* 6000 alarm, CAlLTOLL FREE lo charge 
vour credit card or send your check to Guardian Electronics. 
Inc. in the amount gl $199.95 plus $3.50 postage and handling 
If you want the optional outside siren, add $24 95 (California 
residents add 6% sales rax.) 

(il you require more information, 
can during California business 
hours, Monday “ Friday). 

Dealer Enquiries Invited 

CALL TOLL FREE California residents: 

(800) 423-5499 121 3) B89- 1 4 1 4 col lect 




GUARDIAN 



1 ELECTRONICS, INCj 

11117 Vis Colm»$.Depl. PM WMli8hsVIHa9s.CaUr.aiMt 
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UNTREATED TREATED 

The carburetor sleeve on the left 
shows fouling and deposit accumula 
lion. The one on the right— the one 
that still looks like new— was pro- 
tectedby STP Gas Treatment Which 
would you want in your engine? 

Saves gas. 

A dirty carbu- 
retor lessens 
your engines 
operating 
efficiency, 
reduces 
mileage, 
wastes gas. 

But STP Gas 
Treatment cleans carburetors. Intake 
valves and manifolds, too. And, used 
regularly, keeps them clean Net re- 
sults; improved engine efficiency and 
gas savings 

the Driver's Edge. 

If you demand more from your gas— 
a nd more I h a nma ny gas a nti -f reez es 
promise- join the millions of 
smart drivers who demand STP Gas 
Treatment. Keep it on the job- 
every mile, every fill, every season. 
Because STP Gas Treatment 
delivers. Delivers so much more, 
the year round. Satisfaction guar - 
ante ed Or yOur mon ey back , 

STP Gas Treatment does it all. 
Removes water, fights gas- line 
freeze, cleans carburetors, saves 
gas. That's why it outsells them all. 



The 



drivers 



edge 



All gasoline anti-freezes fight 
gas- line freeze. 

STP Gas Treatment fights 
gasoline freeze end a whole lot 
more- It's the Driver’s Edge. It 
provides more protection for 
your fuel system. Removes wa- 
ter that can freeze gas lines. 
Inhibits rust that can cause 
problems. Cleans your carbu- 
refer. And keeps it clean to 
save you gas. 

STP does it all. That's why it 
outsells them all. 

Removes water- fights 

ga$-line freeze. 

Water gets into your gas 
tank through condensation 
and, so men mes , by con tarn 
ination at the pump, If it 
freezes in you r gas line.lhat 
could mean a stalled car. 

In cold weather, just one 
ounce could freeze up to i* \ 
ten inches of gas line! \ 1 

Sul the special-action formula of 
STP Gas Treatmenl used regularly 
works to protect against gas- line 
Freeze . it surrounds water droplets 
and helps carry them through your 
engine. And the less water in jour 
fuel system, the less chance of 
gas-line freeze, 

Inhibits rust. 

Even a little rust can cause 
fuel system problems, It can clog your 
fuel lifter, or block your carburetor jet. 
This can mean 
hard starting, 
pEus stalling 
and sputtering. 

But STP 
Gas Treat- 
ment has a 
special rust 
and corrosion untreated treated 
inhibitor designed to prevent these 
problems. Both these steel bars were 
soaked in gasofine plus water. But 
the bar on the right - the one without 
the rust- was protected by STP 
Gas Treatment. No wonder it's the 
Drivers Edge. 



or ^UAHiV 

e#er. air- 



metal surfaces which works to pre- 
vent gum and varnish molecules 
from getting a toehold, And second, 
it surrounds these molecules with a 
stick-proof coating so they can pass 
harmlessly through the fuel system. 



Cleans carburetors and 
keeps them clean. 

Normal engine heat and oxidation 
cause gum and varnish to build up. 
These deposits can clog openings, 
reduce tolerances and harm engine 
efficiency, 

STP Gas Treatment cleans your 
carburetor. And wo'ks two ways to 
prevent these harmful deposits from 
accumulating again, First, it coats 
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PM ’s Whatsit 



Had to be goin 1 at least 70 to get that high, 
you say? Well, we're not expecting you to 
understand what's happening here, we’re 
just asking you to name the car and trust us. 
We won’t let you down with the answer on 
the next page. 



Like clockwork 




Full Westminster chime, rung on the hour. 



There ore fascinating aspects to the history of timekeep- 
ing, as tve incidentally discovered in putting together tkis 
month’s how-to story on kit clocks (page 134). Among 
interesting facts about clocks we were not aware of be- 
fore is that the famous Westminster chimes melodies 
that are rung out by London’s Big Ben — as well as count- 
less clocks in homes around the world' — com prise ct 
melody to which there are words. 

Craft Products Co., clock kit suppliers, advises that 
the words and music for the Westminster chimes were 
arranged in 1793 by one William Crotch, wko fudged the 
theme from a Handel symphony. The lyrics are: Lord 
through this hour/Be Thou our guide/So, by Thy pow’r/No 
foot shall slide. 

That, and rubber keels, should keep us on the straight 
and narrow. 



Free juice 




Californian Sam Harkleroad, who lives on a windy 
hilltop near Novato, still has his home workshop 
connected to a utility company power line, but it 
hasn’t used a watt of commercially supplied electric- 
ity in two years. The reason: Harkleroad's self- 




designed wind generator, which he assembled from 
oil drums cut in half with a torch. Although the unit is 
heavy, it is well balanced and has provided all the 
juice Sam needs for power tools and Fighting in the 
workshop. 
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Hover for bucks 



While hunt^-pow*rsd Flight i> rot the unerossahJe 
[hreshdd it once see rad. the design of a hunun- 
[fcswcnid Mk'Optrr shuutd provide j formidable 
challenge The American Helicopter .Sockiy t how- 
ever* will rrward ibe fir^t person its cbo il with 
S 1(1.000 . under [he rules of its format contest 
The winmng craft mttsi remain airborne, haver- 
ing, for ac least anc mimne; ii musi also reach u 
height of three meters H feeii at some poim 
during ihc haver, and musi keep a reference point 
somewhere on the device with in a 1 0- meter |J3- 
fnoi) square. I merited applicant can comae [ ihe 
Society at 1325 18th St N.W.* Suite 103, 
Wash i ngion . D . C 200.1* 



Whatsit revealed 

The car is a Morris Mini. Il is up the wall because Dutch taxpayers 
and the town council of The Halite thought it was worth the effort — 
and the effect — to relieve the blank wall behind a block of apartment 
buildings with a pal n ling-a nd -sculpt u re . such as it is. The only critical 
comment, in fact, has been that registered by local kids. They throw 
stones at it. 




An 1S09 design that didn't gel off the ground. 




The ring 




One of the latest developments from the sky-high technol- 
ogy Western Electric Div. of The Bell System is this replica 
of a 1913 telephone known as the Country Junction 
model The company 's solid white oak cabinets are sup- 
plied by woodworking firms in Indiana and Pennsylvania; 
the metal parts are die cast, then plated with copper. 
bright nickel or black nickel. Some of the black nickel 
finish is even buffed off for an antique look, so that each 
set looks a little different. 

But that's just the half of it. The phone company scien- 
tists even came up with a plastic that authentically repli- 
cates Bakelite, which is no longer available, on the 
phone's receiver. For those too young to remember, 
Bakelite— widely used in early electrical apparatus — 
was a synthetic resin made from formaldehyde and 
phenol. In other words , a plastic. 
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even wniie learning! T r*%<? 

Get into this booming high -profit business that’s 
Easy to learn — Easy to do — Easy on You! 

wr before have money-making. opportunities tj«n so ^ Included with Your 

>t foe Qualified Locksmiths, Now lutralivo rogula# Locksmith TrBiniflt 

t and key business has multiplied a (hgu sand fold 4s IlMHMl FIDHQLAn 

lions, Mefc morn broleclion ogam si za&rrtifia crime. (■■■I aI adm 

tKara'c nnlv nna I nj^kimilk in p auam lTftflfl nannlil - J 



training 

^Wjl IN pMlH Ql 

ELurr£ljr Hold- tip 
and firs AlJfm 
fm servicing and in 

i]B itillaticn. This 

flf tamable and 
Lp II met* »nSUuC* 

U$ti inMajdii ill special I acls 
and mptfifv ONLY Belsaw Bf- 
ftrt lech ex hens lire bam>ng in 
in it rabidly escMndinf Held as 
■ part of VOur lechsntilh En-lninp. 

ADVANCEC l0ck*rr>;tJiin*' 
Haw So change lombinalicjii, In- 
still and itfvlce Sale. Vault tntf 
Banh SafE-Pepn%U 05 1 lOCh^. 
tau leirn^-dtHns ah the tocJfs 
tbit w« supply dam'll find It 
raicEni lint and highly profitable 
work 



Start Collecting CASH PROFITS High! Awsy 
You'ro u \o bysinesj" ready id earn up to IJ2.50 an tiOUf 
n Hm days after you OP girt Beteaw's shortcut trsinin^ 
Take advantage of tqday'a unprecedented eppdriuhities 

rn Locksmith in® for ye-ar^round extra INCOME in-ipBW- 

It me-— or fulltime in » high-prof it business of your Own. 
Hundreds wt^t trained hflve done If. So ca n YOU! All 
tools, plus professional Kay Machine giyen you with 
course. These pl-us practice materials and equipment, 
plus simple, iriustretad lessons, plus expert supervision, 
plus- business-building guidance will enable you to KEEP 
THE MONEY COMING INI ideal for re! i remen (— good 
jobs too. 

SEND FOR EXCITING FACTS — He CbliZ&lien 
Discover what's in LbCksnUthing for you— hqw Gilsiws 
Master-Lockimilh-approved training -can giva you the 
*km you can depend en Eo EARN MORE — ENJOY LIFE 
MOKE. 



ALL SPECIAL TOOLS 
AND EQUIPMENT INCLUDED 



"Be Fore cnn^lihg Uhtcked T™ W, 
iifhcr courses And also tiifd 
for advi« f™ several oF 
■HrC pTfife^mnal [1 m: t -lfh irh’. 

it- m;-, ana rhe> all vaed 
Belsaw V. a-; \(ip\ 

B.isdhy&lhe A tJ 

nvnimmik ' 

Key Michjfie, fi|^L 

"I always 
id he 

In business- \ 

for myself and 

. . . Hf - j 

Bel^iw ksnrute " MIW > / 

iNrrirf /urrMKArr— i LackimUk Serrtet 

MiiwauL**, h'iJc’diiiJjih S 320 Q 



THIS PRO KEY<H ^S^WeiWto un 4 losf 

UArUlUC 1 C If to sw f 

lYlHl/nVnC 19 month fa ywnr jam™.-- 

YOURS TO KEEP! fry wfin* u m yew immnQ. 

Find out all about it! Sand lor free Facia TUMYI 

jusl fill in mti mail iumpim bdow lor Df/CU 
stnd postcurdi tu receive Tull informal ion /tv ill 
and defailh l>> return muiL DO EL TODAY! CQt/PQf\ff 



BELSAW INSTITUTE 



10 1 p Fisw Bldt.. PL»n is 1 CMt. Mo. 64 1 1 1 



BELSAW INSTITUTE. 1 01 F FIELD BL ILO&NG f\ 
KANSAS CITY, MISSOURI WM f | 

Yf S. seftfl me the FREE &»klet 1h*r' v ^_ 
gives full delails ahoul starting my own Dusmess nt 
l.tKkSmlhmft I understand Iter? 4 S no nbUg^Tlon 
and iTtai no sjiesinan will on 



”1 open-td my own blisfliirsa, spare 
irrnc . ^cven monLhv jfrer I enrolled ind 
made a profit of $3 2Y for ihe ftrsl wtek .' r 
B, A. Dr hefty /iri , J , * , ffli t r. Cvfaradti 



Tel I s han j flir ^u.ttl^ 
1 tun tfi be pHft wn hwi 
in- a p-iffhtiMt5fttif lime 
rn P u.'ll nir bu-tinmi 
T'j:ir par- FlU £ cnnpltle 

de-riili bt\ tut ll-OlT 
NO RISK mil SHlfl 



"Np mure hjird, naMy work for me. 
Ndw J have my own badness jnd wiih 
hardly ahy effurL l average around S50 
a day. Thanks f&r my rWw slart in life.” 
Sam iFalfter Prichard, Alabama 



HundfetJs of Belsaw trained men 
liave EflcceerieE! tn itiis fascinating 
and highly profitable field . 





SCIENCE WORLDWIDE 



End of the Shuttle shuffle? 

One*? again, the National Aeronau- 
tics and Space Ad ministration 
(NASA) has set a date for the maid- 
en orbiting flight of the Space Shut- 
tle. But also once again, observers of 
the arduous project to boost a reus- 
able space -plane out of gravity's 
reach have penciled a question mark 
over the date: March 14. 

"We p ve finally got our act togeth- 
er," a NASA spokesman tells PM. 
But similar statements have been 
flown before in announcing shots 
that never took off. The Shuttle pro- 
gram began in 1972, at a projected 
Cost of Sfi.la billion in 1*371 dollars. 
Then came problems with the main 
engines* and with an outer shell of 
silica-fiber tiles — they look like 
bricks — designed to protect the 
craft from reentry boat- Coats arc 
now expected to run some 20 percent 




Aaimnsut Robert Crippen reviews a check- 
list during a Shuttle high! simulation, 



higher than planned. And the prob- 
lems have caused a shuffle of launch 
dates: from March 197$ to June 
to September to February I HSU to 
September to December to March 
1981 . . . - 

It will alt be worth it if the Shuttle 
performs well, providing compara- 
tively easy and inexpensive access 
to space. But as we write this, some 



NASA officials are telling us March 
14 is a ^target" and that the agency 
is "committed to a launch before the 
end of March." We'll know soon if the 
reference to the end of March is the 
start of a new shuffle. 

The forecast: snowy and stiff 

A Minnesota company is offering a 
new weather-forecast system that 
predicts the effects of rain* sun, air 
pressure and other meteorological 
conditions on health. 

Med-Weather Systems Inc. adapt- 
ed data from a West German service 
and from U.S. researchers in draw- 
ing up health forecasts to accompa- 
ny weather reports. The service is 
being offered to dozens of TV and 
radio stations. Clients would be able 
to tell viewers and listeners how 
weather is likely to affect arthritis, 
asthma, migraine, attention span, 
cardiovascular functioning and re- 
action tune, 

Med-Weather President John Ul- 
drich says even slight changes in 
weather have been shown to have 
powerful effects on the body. Reac- 
tion times are comparatively kIqw t , 
for example, when the weather pat- 
tern includes scattered low clouds, a 
high but falling barometer, dry air 
and coohto-mild temperatures. But 
reaction times improve under 
roughly the same conditions when 
the barometer is steady, tempera- 
tures are above norma! and air is 
very dry. 

About n third of all people arc not 
at all weather-sen si live, If Id rich 
tells PM, A third are somewhat sen- 
sitive, and the remaining third are 
very sensitive, 

Uldrich acknowledges that his 
forecasts might sway the way people 
feel by suggesting how r they ought to 
feel. But lie says this "placebo 
effect 1 ' should wear off as people 
become used to health forecasts. 

Tuning In with a peninsula 

Two Stanford University scientists 
have turned seawater surrounding 
a peninsula Into a giant radio anten- 
na. 

Using copper sheets or iron pipes 
in the water on either side of the 
base of a peninsula, they were able 
to transmit signals from seawater 
off Chappaquidiek Island, Mass, Re- 
searchers Antony Fraser-Smith and 
Osw T ald G. Villard Jr. calculate that 
the water is almost 50 times as effec- 
tive as a conventional antenna built 
along the shoreline would be. 



The long seawater antenna, pro- 
ducing very low frequencies (around 
one cycle per second), may be useful 
in communicating with submarines. 
The antenna can also pick up natu- 
ral low-frequency signals from 
space. 

Scanning the heart with sound 

The device below makes it easier for 
doctors to assess the heart's pump- 




High-frequency sound gives "sonar" Im- 
age of heart while measuring blood speed. 

ing efficiency, volume of blood trans- 
ported in a single heartbeat and the 
flow of blood through arteries. 

The Ultra Imager, introduced re- 
cently by Electronics for Medicine/ 
Honeywell, fires bursts of high-fre- 
quency sound through the chest 
w r ull and picks up echoes — like a sub- 
marine sonar set — that yield accu- 
rate data on the speed of blood 
through the heart. The device can 
also provide clear pictures of the 
heart's interior without the radia- 
tion exposure of X-rays. 

Previously, obtaining some of 
these data involved minor surgery 
and a hospital stay. But the Ultra 
Imager can be used effectively an an 
outpatient basis. IN 
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Mood Maker 

Set the mood in your home or office with this 13 inch wide 
AM-FM. cassette and 8 track Stereo Music Center. 
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You're sitting at your desk. Soft beau- 
tiful music in full stereo is gently cares- 
sing you. You feel your tensions melt, 
your mind clean, and you J re ready to 
take on the world. 

An overstatement? Not really. The 
power of music has been used for cen- 
turies to rouse the troops and relax the 
kings, not to mention "soothing the 
savage beast' 1 . 

Listening to greet sounding music 
while you work at the office or relax at 
home can make you feel like a whole 
different person at the end of the day. 

The Stereo Music Center by IMA, a 
Craig company (the language translator 
people), represents the latest technology 
in micro-stereo. It is now possible !o 
produce the sound of a full size stereo 
in the spaa? of an ordinary radio, 

IT'S A COMPLETE MUSIC SYSTEM 
You're in command. Listen to your 
favorite FM stereo stations or enjoy 
your favorite music on the twin built-in 
stereo cassette and 8 track tape decks. 
You can also keep up on The latest news 
with the powerful AM radio. 

Duel high fidelity speakers mounted in 
the acoustically designed wood cabinet 
are precisely aimed at 180 degrees to 
provide terrific stereo separation. Lis- 
tening to the music center is like sitting 
10th row center at a symphony concert. 

Powerful twin amplifiers have plenty 
of power to drive extension speakers in 
Other rooms or offices, (Convenient 
jacks are provided on the rear panel ). To 
really appreciate the power and quality 
of the sound of this micro-stereo, set it 



in front of your home stereo and com- 
pare. The results may amaze you. 
DIGITAL AM/FM STEREO TUNING 
No more guessing. If you want to 
listen to radio station FM 103.4 or AM 
1070, simply dial in the number on the 
large LED digital dsspay. 

With the powerful radio receivers and 
accurate digital tuning, you 'll be able to 
locate and tune in radio stations other 
radios can't even find. 

The old fashioned ‘'slide rule" radio 
dial has been replaced by a sophisticated 
solid state device called a frequency 
counter. Frequency counters were 
developed for test equipment and now 
can be used for exact radio tuning. They 
actually count and display the exact 
frequency of each radio station. 

The frequency display also becomes an 
LED dock with the pjsh of a button. 




EXTRA OFFICE FEATURES 

The music center is also a useful 
business tool. 

DICTATION -You are supplied wrth 2 
microphones to dictate letters or leave 
memos on standard audio cassettes. 



TELEPHONE-A sensitive pickup allows 
you to record both sides of any tele- 
phone conversation on cassette. 
RECORD MEETfNGS Simpjy star! the 
recorder. The microphones will pick up 
ill nearby conversation. Even the 
recording level is automatic. 

TRY THE STEREO MUSIC CENTER 
RISK FREE 

Try the music center in your own 
home or office for 30 days. Enjoy the 
beautiful FM stereo, play your favorite 
cassettes or 8 track cartridges and keep 
up with the news on AM, Record cas- 
settes from the radios. 8 track, micro- 
phones or from the telephone pickup. 

If you aren't 100% satisfied for any 
reason, simply return the music center 
in its original box within 30 days for a 
full refund. It comes complete with a 
limited 90 day manufacturer's warranty. 

To order your stereo music center 
simply send your check for only $159 
plus $7 f or postage and handling to 
DAK. Credit card buyers call Our toll 
free number. (CA res. add 6% sales tax) 

You'll be able to enjoy stereo music 
from cassettes, 8 track, FM or AM radio 
with this new 13 inch wide micro- 
electronic marvel. 



DAK 

industries 

INCORPORATED 

Call TOLL-FREE (800)123 2636 

In California Call (213)884 1559 

1 0845 Varujan St. North Hollywood. C« 91 60S 





PM installs a 
superantenna 

An antenna with a rotator on a 
telescoping tower gives you 
outstanding ham radio and CB action or 
fantastic television reception. We show 
how to erect one at your house. 




by Neil Shapiro, WB2KQI 

ELECTRONICS EDITOR 



O ne cool winter evening, we silt. 

down in front of our hum radio 
to put u new antenna system to the 
test. 

The first station we talked with 
that night was 3D0BS; Ed in Swazi- 
land, a broadcast engineer with 
Trans World Radio, He talked about 
his work, which involves traveling 
among the missionary network's 
five transmitters in Guam, Munte 
Carlo, Bonair, Sri Lanka ami Swazi- 
land. 

Then we met XSUO, Frank in 
Cape Town, South Africa* who is a 




Rotator Is attached to the plate on top of the 
lower. Not a that the control cable is con- 
nected beiore me tower fa raised 



Sea Scout Leader and was partici- 
pating in the Scouts' jamboree on 
the air. His radio station was in the 
abandoned hulk of a wrecked ship 
the Scouts had made into a club- 
house. South of the Cape, he de- 
scribed sitting with the Indian 
Ocean on his left, and the Atlantic 
on his right. 

I was pleased to find that my 
antenna system was doing welL It 
w r as bringing in stations that a 



lesser antenna would not even have 
heard, let alone teen able to reach. 

And, with a bit of help from some 
friends, the new tower had not been 
that difficult tn erect. 

The first steps 

Hygnin Electronics supplied us 
with its SU-fdot HG40 MT£ tower 
and a TH5-DX beam antenna. Alli- 
ance Manufacturing supplied Us 
HD-73 "heavy-duty'* rotator. 

This is a dream combination for 
ham radio use. The THMhX is a 
team antenna, which means it ran 
te uj rned by a rotator to point at t he 
station witli which you an: talking. 
Once aimed, it cancer l rates (team si 
your talk power and also improves 
reception. 

A CB user would n*rti an antenna 




Connecting two out of (hm bolts will allow 
tho tower to hinge on il* base. Four to *lx 
people can easily push the tower up. 



designed for the CB frequencies 
instead of the TH5-DX. Someone 
interested in TV reception would 
use a TV antenna and a less expen- 
sive rotator. 

We had never put up such a system 




Supported by bom a con- 
crate base and house brack- 
et, the antenna installation 
has already withstood wind- 
Storms of up to 50 mph. 



before- „ so we were pleased that 
Hygain had supplied detailed in- 
struction manuals for tower and 
antenna installation. 

We started oil the tower's concrete 
base. The manual calls for n base 
about two feet square by eighteen 
inches deep. But we decided to make 
ourn three feet square by three feet 
deep instead. 

We dug the hole* and thou used 
wooden forms to keep the 400 
pounds of concrete square as it 
cured. Right after pouring, we posi- 
tioned three long anchor holts (sup- 
plied*, to hold the tower's removable 
base plate on the block. 

The concrete would take a few 
days to set well enough to be trusted 
with the 200-pound tower. White it 
fHMSe CM™. ft-PflSE 
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INFLATION TURNS 
SEAMLESS SPRAY INTO AMAZING 
PART-TIME MONEYMAKER 



Good for $ 25,000 a year and more...much more! 









When George Singleton made $4,154.65 
on one order tor Seamless Spray, he said if 
seemed like a miracle. . .making such Big 
Money with so little effort. But that's the re- 
markable track record of our SEAMLESS 
SPRAY. . . the process that makes old roofs 
like new again. 

One new man after another has en- 
joyed the same BIG SELL thrill when they 
introduced Seamless Spray and closed 
sizable orders on the first call. 

Like Joe Kimpel, a former welder, who 
was making $ 1 .000 a month his first 5 
weeks with Pace paid him $2,799-69 

Boh Kmnnftr, 55-year eld former steel 

salesman, made one call, got his first Seam- 
less Spray order, and made $1 ,429.43, 

How can this happen so easily for men with no 
experience in Our business? ft‘s all very logical 

If you've talked to a roofer lately, you know l he in- 
credible charges for putting on new roofs. For industrial 
buildings, shopping centers, motels, hospitals, schools, 
etc., prices have gone sky-high. With our process, we 
bypass the roof contractor The commercial building 
owner uses our Seamless Spray to apply Pace Root 
Renewal Sealant right over the old roof The cost is so 
low. the proven results so satisfactory for such well- 
known firms like General Motors, American Airlines. 
Holiday Inns and hundreds more, If. 
sales resistance. 

Pace ships Seamless Spray equipment on Free 
Loan, Ybur customer pays only for the Sealant. His own 
men apply it. It's as simple as that 

The field-tested sales kit we furnish you gives you 
ail the know-how you need to get into this SIG SELL im- 
mediately. There's no waiting, no training needed. You 
don't waste your time on small, penny-ante business. 



profits with PARK- KING Blacktop Sealer. Liquid Metallic 
Siding. Concrete Plus and all our other t -coalers that fill 
maintenance needs wherever you go 



SEE HOW JUST 1 SALE A WEEK IS GOOD 
FOR $25,000 A YEAR*** AND MORE. 

ALL FACTS FREE WITH NO OBLIGATION 

Just mail this coupon. I'll mail you the impressive facts 
about Seamless Spray and all the rest of our amazing 
part-time moneymakers. Ybu’re under no obligation. 

No one will call on you. Everything comes to you by 
mail. Put this coupon in the mail today so you'fl lose 
no time getting into this BIG SELL! 

DiCh Rogers. Prgsidanl 
PACE PRODUCTS. Dupi. PM-281 
81st and Indiana. Kansas City. MO 6*1 02 
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THIS BIG ROOF RENEWAL 
PAID GEORGE SINGLETON 

* 4 , 154.65 



YOU CONCENTRATE ON BIG SALES— 

BEG EARNINGS 

That s how part-timer Jim Deveau earned a weekly 
check for $2,760 (We think he'll go full-time now!) How 
Dave Lute, with 2 sales in 2 days, made over $t ,500 
And how rookie Bob She! horn parlayed several roofs for 
one company into a $1 ,433.78 paycheck! 

And that's on just one of the inila lion-beating Pace 
Products that keep you selling big on every catt. Along 
with Seamless Spray, you'll make big sales and see big 




Dick Rogers. Presided 

PACE PRODUCTS. Dept PM-S8T 
8 f si and Indiana, Kansa s. Oily. MO 6*132 



PLEASE: R USH BY MAIL dll facts about Pace S EAM LESS SPRAY, 
me amaiing pari 'time money mater that's good tor $25,000 a year 
and more No obligation. 



Name _ 

Address 
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Rescue raft award 

How do you design a small inflat- 
able craft so strong and stable that 
it can keep crew members alive 
when their big p rugged, rigid ship 
breaks up in stormy seas? James 
Givens of Tiverton, R.I., has come up 
with an answer that recently won 
him the annual Boating Safety 
Award of the New England Marine 
Trade Assn. Newell Garden of Ray- 
theon Co. and Samuel Snow T of Med- 
way Marine, when presenting the 
award, estimated the Givens Buoy- 
Life Raft has already saved more 
than 150 lives. 

Last year's Caribbean Hurricane 
Allen caught a 48-foot* 30-ton ketch, 
crewed by four experienced charter- 
yacht professionals, with seas over 
30 feet and winds to 170 knots. The 
craft was blown completely out of 
the water above the tops of waves. 
Two crewmen, washed off the deck 
but secured to the boat by safety 
lifter reported they saw daylight 
under the full length of the airborne 
hull. 



After four knockdowns of over 5J(T 
with the masts underwater, the 
yacht began to founder and the crew 
launched their Givens Buoy raft. It 




To keep the new Givens Buoy raft stable, 
two underwater baltan systems ere used. 



inflated upside down, but quickly 
righted itself k and the crew got 
aboard as their ketch went down. 



Then, for 44 hours, the men inside 
the covered raft rode out the hurri- 
cane. Breaking seas sometimes; bur- 
ied them under six to eight feet of 
water and rolled them up to 80°, but 
the inflatable never capsized. kH A 
conventional life raft would have 
flipped over and been blown away 
like a Frisbee, and we would have 
been dead/' one crewman com- * 

mented afterward. When the four 
were finally rescued by a Norwegian 
supertanker, they learned the ship's 
wind gauges had logged gusts to 190 
knots* 

The water ballast of some rafts 
can be pushed along by the seas and 
cause the raft to somersault, Givens 
explained to RM, so he developed a 
patented two-part system that 
maintains an extremely low center 
of gravity— even when survivors 
are dumped to one side of their com- 
partment by cresting waves. The 
rafts have also skidded successfully 
across coral reefs to get shipwrecked 
sailor* ashqre. Larger offshore rac- 
ing and pleasure craft, as well as 




Don't lei a dul l chain slew up your cutting 
project. 

Reach tor the Dremel Cholnsa vet and save 
the day. 

In minutes, the new Dremel Chainsaver re- 
stores your chainsaw to Its original sharpness 
No more hand filing 25. 00D rpm motor does 
the job quickly and easily 

A built-in guide shows of what angle to 
hold the tool to get a sharp cutting edge 
every time on most chain sizes 
l C ha insave r. Anothe r worksovi n g tool 

from Dremel. Available wherever fine 
tools are sold 

Kk^ DREMEL, Division ol Emerson Elec Co 
& Racine. Wisconsin 53406. 
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commercial and fishing vessels, are 
now carrying his Coast Guard- 
approved Givens Buoy raft, Jim Giv- 
ens told us. 

Lifesaving fabric 

It's 1100 percent more dangerous to 
hike, jog, bicycle or walk along a 
highway at night than in the day- 
time, estimates the National Safety 
Council. If so, a new SM product 
should lower the chances of being 
hit by a car in the dark by nearly 
that much. It's called Scotchlite Re- 
flective Finish by 3M, the maker. 
When applied to nylon fabric by 
Arthur Kahn, it becomes Early 
Warning, and when Wamsutta Fab- 
rics uses it with a blend of polyester 
and cotton, it's called Flashback, 

In daylight, the treated jogging 
suits, running shoes, armbands, 
headbands, book bags and back- 
packs look like any other. But 
viewed at night in a car's direct 
headlights, the reflective material 
bounces the beams back to the driv- 
er to make the item glow. Microscop- 
ic reflective beads aim the bounce- 
back light, and the fabric itself can 
be any attractive color. 

For youngsters heading for school 
early or coming home after dusk, a 



reflective pack or book bag may be a 
life saver. The Renegade backpack, 
of Arthur Kahn Early Warning wa- 
terproof heavy-pack nylon, can car- 
ry books. It's $30 at sporting goods 
stores or by mail from Piccadilly 
International, 11 Belmont Circle, 
Trenton, NJ. 08618. Frostline, at 
Frostline Circle, Denver, Colo, 
80241. also has reflective do-it-your- 
self book-bag kits. Bill Rodgers 
Sportswear, Catalina. E tonics, 
G.U.T.S., Head, Laguna and others 
make running items. Garments and 
gear of the material seem like an 
easy way to add a major aid to night- 
time safety. 

Where coastal wildlife is 

The government's Department of 
the Interior has given its latest 
report the imposing name of Atlan- 
tic Coast Ecological Inventory, and 
lias announced it is “an important 
new planning tool for governments 
and industries that contemplate 
major developments in the coastal 
Jtono " Jt's all of that, but it is also a 
series of excellent tip-sheet maps 
that can show sportsmen where fish 
and waterfowl are likely to hangout. 
Later this year, a simitar report is 
scheduled for the Pacific Coast. 



The maps locate the various en- 
dangered species, migratory water- 
fowl and commercially important 
fish populations, so that factories 
and housing developments can be 
built elsewhere. 

There are 31 maps covering the 
shoreline from Maine to Florida. 
Each folds up to 4«8-inch pocket 
aiae. They’re $2 each from the U.S. 
Geological Survey Branch of Distri- 
bution, at 1200 South Eads St,, 
Arlington, Va. 22202, or Box 25286, 
Federal Center, Denver, Colo. 80225. 
A detailed written report on the 
study is called AHanftc Coast Eco- 
logical Inventory — Use r'n Guide and 
Information flat re, and is $5.50 from 
the U.S. Government Printing Of- 
fice, Washington, D.C. 20402. M 












Men! Women! Loam at home In spare 
lime wilh no previous experience 



3 BIG DRAFTING KUS 
INCLUDED WITH COURSE 

When you train at home 
with us tor a job in Drafting. 



FREE D ratting Aptitude Test 
You Glade Yflurselft 

Discover if you have ability 
for drafting — send for free 
Aptitude Tent pirn Drafting 
"Career Kit/* No cost or obli- 
gation E No salesman will call. Drafting requires 
no special drawing skill Or technical ahilily. 
Everything you need supplied with course — 
phis eSSy-LQ-follOW, siep-hjr-ilep Jessocu and per- 
sonal guidance from our insirucions. 

READ WHAT 2 OF OUR BEST STUDENTS SAY I 

Wo are proud of Uiase com manta sent 1o U5 
by &tijtfen|& when we asked Ihern lo evaluate 
our course. They may P t may noi be typical 
bdt show what can be none by those who 
set tfielr goats hlflh end bo after what they 
want. 



In iJdlliiffi In your full manr ul 
linn, training Bids. iapplcmcnl«t to*b«ptt 
■nd pi-nnflsl i'tHmililnij, vliu jjc l ? his beau- 
tiful drifting outfit thBi includes sturdy. 
aU^nTLibLc lili-iop drafting Lafrk wiiIjIh^tO. 
drafting tool* — including. T-^u^rc. yiJpor, 
etc pltn valuable dr;i *' rpi£ i i i a rijd *' v lend 

hrvjd^n, sharpener and qual- 
ity slffl preTi^tchfi dialing 
JoiiruEBenu in attractive lined 



case. 
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TRAIN AT HOME! 

For "spare -time' " study, thtrc L * (W 
place tike borne! bio schedules, no 
mm Irai goin£ to claw oj '’gelling 
ready L Everything is always at 
your fmgcMspY Go -at >our own 
ce Learn more FASTER 
■cause you're a “cl*** «f one"1 

Gel Into > Career Where Pay His Been GOING ypr 

Salrvrws fa r draftsmen climbed during the 3 yean 

ftom l *>"7 !* trt 1 ^7 e>- accord in a to 1^77 lurve-y of 
32,1100 draftsmen by American Imliluto for Design S 
Oraftin^. Graduation from thiscourw due* (lot ptwutC 
that you will ft job To find nut how our flnaduale* 
have done. send for Ouf job placement record And 
because oppmtneiiiei vary Ifum one uvu to uncuhcr. 
check the i i ph> nmrkci in your urcu and see how many 
joh* are svaphible { tt the field id drafting. 



bow Co at home m s-p^rg 



HAKES UP 10 %m A WEH tub (.Twitig I hi o gaittt 
kw\ Ptarm Araocare School N Onbins lui wirtted ms to 
wGrk irtpe^pi^Sency L irc na* in assistinL irctuS&d or 
Surnmfi DwHopment Corr-pary in] rnam? up ro K*0G a 
weak The cuwse m wry htlpN to rnf " 

Mr Capfinri Hem 

North Antrfcin School of Draft* 

45t)0 Campui Or . Oept PHD1 1 



■:ng 

, Nfiwl 



Don Beach, CA 9ftB60 



HUSH CCUPCW FOR FftEf DHAFTIHG CAREER KIT. 1 

Cotof BfOCH^e, "Cirws in OfaWnd - — jjMWp^ked Wrtth iftvUfcng 
taste on on?cfti^it*s in drtftmg ™ bow to in 
11m*. t*j3 vakjBbft 5- way Crafting InEtn^nvoi 
^■vefytrp,ng sem ft** and wtttwut gtoHapnion 

MAIL COUPON TOQAY 



ClPWl ft? Hpm# gtoidi 

NORTH KMEfeCAN SCHOOL OF OHAFTtilG. Qepl mil 
I 450G- Campus Of , NtnVDL-rt Beac^i. CA 9^60 
Hush i^tlludo tilt a nd (if are no carter kit FREE 
- “ - lilen 



| No ultimo will call. Chicli \ 

UHlit 
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PM LOOKS AT 

A NEWCAfVING DUPLICATOR 



L ast year PM looked at the 3D 
Dupli-Carver. This tool is a 
smaller, less expensive version of 
that one. Its carving capacity is 
somewhat less than its cousin, the 
professional model (it haa a capaci- 
ty of 10-in. diameter x 14 in, tali, 
compared tq 14 x 22 in, for the pro- 
fessional version ) p but its perfor- 
mance is equally exciting. 

Because more do-it-yourselfers 
are likely to be interested in this 
version, we tried it out. Here's how 
it works: You set up the original 
piece to be duplicated on the right- 
hand turntable and a block of kiln- 
dried wood on the left-hand one. A 
tie-bar connects the two turn- 
tables so they rotate in unison. 
Any router (up to 3V4-in. body diam- 
eter) is attached to the universal 
floating shaft. A stylus of a size 
matching the router bit is attached 
to the same shaft. You turn on the 
power and run the tip of the stylus 
over the contours of the original — 
the router bit automatically dupli- 
cates the same movements on the 



Stylus it adjusted so H projects slightly A Uns stylus and bit are teamed to carve 
more than i he bit for laughing; this leaves minute details- Router bit to I tow* every 
enough slock for fins detailing. contour 1 traced’ ' by the stylus. 
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SPECIFICATIONS — DUPU-CA H VE R 

l-1(M Di# h-Caw, fM&, r-T iOa ^iindH mw, 95. 
T-llOi hpmti cortnd. S3B.85, ? few EHadi & hcVr njyf 
flp. S33.94: 2Y411 wfKH *?9.S£ 

U pinshM*} saparn^y, fTm itcftn hsiM dDOvif COS I 
faaaso IP£tffl?rrt aiA putt.106, Iheftwfl U& S2E5 £i!he: 
way, themtn ie via UPS. frfrflhl coiled 

Many Partner LiiaKOM^i EflBwpriW rnq . Cnpl. Ptt 2&1 
4KH W*ft W St. linMnvalii. Cnd 4*3£2 



The figure on the left la a completed carv- 
ing in cherry wood. The original figure on Samples of completed work In cherry, an 
the rlghi is a ceramic piece. ideal wood for such duplicate carvings. 



The basic unit cornea without the router. 
You can adapt yours or use their model. 



Set up and ready to go. Note turntables 
are "synchronized" with a tie bar. A vHn. 
OR la utad for roughing block. 
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Hv QumantM lallirjctlM. 

h you mt Icii ihin da- 
lights -* for #Ay ft — 

fdfrirn 41 HO days »>1 

your morm Mrt! ha raAundfcl 
mfufl 



block of wood. This remarkable in- 
strument makes you an instant 
M master carver/' 

The basic unit comes with three 
stylus sizes (Ya^ V* and ¥! v in.), two 
router bits {Via and Vt in.) and two 
turntables. The router isn't includ- 
ed, but you can use your own if Ur 
body diameter is 3*A in. or less. 

An accessory speed control is also 
offered and it's well worth the extra 
cost. With it, the router can be oper- 
ated at slower speeds to preserve bit 
temper and sharpness. It also less- 
ens screeching router noise. 

Instructions for Dupli-Ctirver are 
easy to follow. Read them before 
use. Practice with scrap to mas- 
ter setting-up and use techniques. 

The tool is engineered to assure 
success. In the first stage, foresam- 



Typical setup for carving with the spied I# 
rnmm ory. Note the speed control her#. 



Basic set ot etylutea end cutters* doth 
ends of second stylus si# used to trace. 

pie. you start by following the origi- 
nal carving with a stylus that is 
twice the diameter of the router bit 
being used. Thus, when carving with 
a Win* router bit* you use a Va-in» 
stylus. Also, when you set up the 
stylus, adjust it to just touch the 
table. At the same time, you leave a 
Wi-in. gap between the bit bottom 
and the table. Thus, you are assured 
of leaving material (i,e., you are 
undercarving) in the rough stage. 
This is important because you want 
excess wood to do the tine-detail 
carving. 

If you plan to do serious duplicat- 
ing carving it might pay to order the 
complete setup at once . — Rosario 
Capotosto and Harry Wicks 



Doctors Prove Yon Can Help Shrink 
Swelling Of Hemorrhoidal Tissues Dae To 
Inflammation. Relieve Pain And Itch Too. 

Gives prompt temporary relief from 
hemorrhoidal pain and Itch in many cases. 



Doctors have found a moat effective 
medication that actually helps shrink 
painful swelling of hemorrhoidal lis- 
fluea c^u.wH by inflammation. In many 
cases, ibo first applications give 
prompt relief for hours from such pain 
and burning Itching. 



Ttsts by doctors on hundreds of pa* 
tie n Is showed this to be true in many 
cares. The medical? on the doctors used 
was Preparation W^-ihe same Prepa- 
ration H you. can get without a prescrip- 
tion. Ointment and suppositories. Use 
only as directed. 



Here’s your introduction 
to the fascinating 
hobby of 

MODEL SHIP 
BUILDING 



Limited time oft* fitos you 

everything you need 10 build the HMS 8 EAGLE — 

at an unprecedented low price! 

II only looks hard. But with Ihls hand-crafted Wamoli kil — 
Imported from Italy — ^tt really Is easy. AM parts am pr#ci/f of 
wain ut and other rich harcfwoctts; assembly is simple as you 
(allow ihe step-by-step instructions and large scale plans. 

EvWymlOsJ— and we mean everythtftg— la Included. You get over 
1 1500 worth of Ita 64000^6^- x 11 Inch book pictured 

ebewe (sells regularly for S&9Efy nd you gel a magnificent kH oi Uw 
HMS beagle, Ihe abip Charles Darwin sailed during hla fi-yeaf voyage 
10 (he Gatapwa glands in 10^1 A & IffLOQ wlw far just $38,00* 

The ©eagle has Deen faithfully neneafted to harearitoroGntonn*- 
tKm as a British m an o’^ar, cwnpJoto with eight cannons. Solid brass, 
Deal brontA, and detailed wood fillings are used throughout. When 
compiled, you writ owr a museum quality historic ahip modal Thai 
stands an Impressive 55 V* r long with magts towering 30 p Mgai, and 
worth far rnore than the origins! low klT price 
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Wrt, X a do fcrhra, tiammw, 
f mean, sandpaper. and glue 

Ho* no fiuHd Swp 
a tfeginws Duiofr 
li Hnuatrfited bv thfi fcMto with 4w> 
i of i 



I t>Frtir>05. of indl- 

riOa? ship perta. gfvea a -cempfe- 
iw sfcs jkIuw or motW s con- 
BtiucMD*. building IwtfWquas, ship 
lore, and hisLery. 



Introductory Skwciflfc 
land book Only fe.OO. 



Kit, loots, maierioJs and handbook o™y i 

iKrE a fona wguiany salts hv SiaauGorj, 
Add $3,73 for shipping, and handling. 



MODEL EXPO. INC. 23 Just flood. FairfMd. New Jersey 07006 Depl PM 2 

PksiSb Uatifn* kilKnof MUSS Bi&Qkt £ SH Induriaiwl*, indent h andtot*. 



KMllBitndd&% UH Siscfa Ha mvzut 

D hbittwft or money 

my -ertrtir 45frtf. □ Ybi lAddU'np^hli ?pf ihlppingviU IWidingj 

C Ameren Eupms* □ Send oalatog only fi- *3 
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Ship iTHSfcriS, *ftly 
S100 lSer.1 1r« 
with kil tVM*\ 
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For /astosl amnie* on cwtHctfh orders, call Coifed (201} 575-Q2S3- 
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Call now 1 -0OQ-457-3392 
ik in Indian# call: 

1-012-007-6469 



Your ChainSaws Finest Companion. 

Tired of a dull eftam Sharpen EnaT saw with GAMM's patemed ail metal chainsaw sharpener 

A MUST lor any chainsaw owner 1 GAMN guarantees proper tooth uniform *ty a nd cun ing^eoimetry 
for best saw chain- cutting elhcioncy in minutes 

Just damp 1 he; yrtit tp the bar G AM N s uniquely dtf^iqned Stjl-Up meeftansm S&Curety clamps 
each tooth in place Cutting is performed by a oependabte carbide burr never any grinding 
w heels to wear out 7 h is si mpio operatic n assu res longer- 1 asti ng cha \ n saw ( ite U se anyw here - it 
tiome, shop r or in the forest Pays for itself many times over the f 19 £5 purchase price CaJloortoH- 



free number- i^OO-4&7-330£ or send cheek or money order 



Ft H 5, Bax 39A Ertfiinillp IN 47711 



Chilrt S*« 



Join the Painting Revolution 
with the No Clean up 
Docken Spray Gun 




No Clean up * Instant Color Change * No Clogging * No Ovenpray 

This lighhN#jghl ipray gun w&rk* with any can*pr*TEor producing 44 la 130 PSI. Th« 
■d[uEt«bj* patlom tpnyi ■ imaelh t-vwn lid* wJtbpirl any cloning. J» ft for piinti, 
*olv«nn. lOlpi «v*n liquid rubhtr or oirplan* dop*. Our ditpouhl* cup lyilom in ■ 
pointer* ^ntm, color thing* And cleanup tik* only An iniTant. 

if you ipfOy a^jrrbiTip, you nued fkd| ! rffgutofly |?ld a I l*P.9S lend lor 

-gn# Isddy, ipeo-al □ftf-r o F 1J9.P5 includes 1 iprny fjgfi. I lo^-ga bora uphon lvb« 
cmd 14 riK-^dr tujii. Includ* I? DC Per iflipping- fJrolir inqg-Kitt '■i-ltamc. If fiqI 
ce^vplalailf mi^Find Ii^rn in U doyi Fo-r a full f*lgnd. 

Jetm, 'JmL S Wilhw Sfic. 

244 Ham Fine S„ St. Paul, MN 55105 
1-«12-6W-1727 



Strategy 

ATactics 




A complete game in each issue that 
recreates one of history's great bat ties or 
one of today's potential crises. 

* Game, ploying pie cos, mop 

* Fog cina ting historical data 

* Game reviews and ratings 





SUBSCRIBE TO 
DEPT. 17TB 
AND OFT 
AtiffFF 
GAME! 



A ready- to- play science fiction/ fantasy 
adventure game in each issue. 

* Game, pieces, playing surface 

* Science fiction/ fantasy stories 

* Reviews of games, bocks, 

Bud Other media 
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Overhauling 

MacPherson struts with 
replaceable cartridges 




steehuyw 

RACK 



3 All joint 



by Mort Schultz 
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M acPherson urn-,* which ran hv 
overhauled may ho repaired in 
uiie of two ways. The easiest way is 
to remove l he piston rod and cylin- 
der assembly from the shock absorb- 
er housing. Keplaco these parts 
with a presssen hied, tlutd-rtlUd 
cartridge that you drop inly the 
housing. Cartridge* are manu- 
factored by many leading shock 
nhsurbev companies 
The other, more complex method 
of overhauling a shock may not bo 
worth the trouble. You must disas- 
semble the shock absorber, drain 



fluid from the cylinder, ivpk-ntoh 
the unit with fresh fluid, inspect the 
part* and reassembly the unit. 

The problem, for the Saturday 
mechanic, to Inspecting parts: You 
must measure the cylinder and pto- 
lomrod assembly for wear and run 
out. This require* expensive, pre- 
cisely calibrated measuring tools, 
including a micrometer, din! gauge 
and runout turntable. Thta article, 
therefore- describes overhaul of 
Murl-Tivr&cm shocks u si rig proas- 
Mumbled, fluid-ill led cartridges. 
Overhauling to similar from our 
FEBRUARY ’961 3 $ 



Most foreign ears have MacP h*r$oo sir u In both 
Hoot and rear suspensions. When they rail, they are 
overhauled by installing new cartridges 
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5?FERlNtj 
AfrM a m 
DISENGAGE 
si hut 
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nuts. Don’t work under a car that is 
supported only by a jack. Remove 
the wheel and tire. 

2. Clean dirt from the brake-hose 
end brake-lino connection, and dis- 
connect the hose and line. Insert 
clean plugs (golf tees are suitable} 
into the open ends of the brake hose 
and brake line to prevent fluid leak- 
age. 

3. If the car has electronic brake-pad 
wear Indicators, disconnect the wires 
from the brake caliper. 

4. Remove the three lop nuts hold- 
ing the MacPherson assembly to the 
fender housing from inside the engine 
compartment. Then from under the 
car. remove the two lower-mount 
retaining bolts that hold the strut to 
the steering arm, 

5. Pull down the steering arm (a dis- 
engage the MacPherson assembly 
from the Srm. Grasp the MacPherson 
housing and swing the housing to 
one side. Pull the unit free from the 
suspension arm. 

Overhauling MacPherson units 

Note; The following discussion, al- 
though specifically applicable to 
Toyotas. can also bp used as a repair 
guide to other MacPherson shock 
absorbers which ran be over- 
hauled. 

Mount the assembly vertically in 
a vise. You may have to fabricate a 
jig (use the illustration on page 37 as 
a guide), Grasp the jig by the vise, 
and secure the bottom of the Mac- 
Pherson housing to the jig with nuts 
and bolts. 

Using a spring compressor, com- 
press the spring. Then pry the dust 
cover off the top mount. Loosen the 
top nut by grasping the spring seat 
with a spanner wrench, vise grips or 
some other suitable tool, and then 
turn off the nut. Mow, take off the 
suspension support, dust seal, 
spring seat and spring bumper. 
Slide off the coi l spring (still held by 
the compressor). 

Check out the shock-absorber 
housing to see if fluid is leaking. 
Then teat shock absorber action to 



Removing Toyota struts 
To remove a MacPherson unit 
from a Toyota, proceed as follows. 

!. Raise and support the car on jack 
stands or ramps after loosening wheel 



ntvcjvr top 

MOUNT Nuts 



Once the strut is removed (below) and the 
lop mounl Is disassembled. It's an easy 
procedure to drop m a now, pre- 
fer assembled can ridge (left). 

m 



car to another. I've selected the 
MacPherson struts used in most 
Toyotas as an example of how to 
overhaul. Use this procedure as a 
jsruide to overhauling units in your 
car. 

First you must remove the unit 
from the car. Here, the procedure 
differs from one car to another, Ht 
explain how to remove a MacPher- 
son strut from a Toyota, and then 
I'll demonstrate how to overhaul 
one. 

Advice on removing MacPherson 
struts from othercar models follows 
the discussion of overhaul proce- 
dures, 



Use a punch and ham- 
mar id remove the up- 
per cap of the MacPher- 
son strut Do this care- 
fully and try to avoid 
bending In the iipt of 
the housing, if you have 
banged In the housing 
Ups, straighten them 
out again, using the 
punch. If the Ups are not 
properly straightened 
out, It will be almost 
Impossible to engage 
the wrench to remove 
the ring nut. 
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After stmt Is removed, dlsaasemble the lop 
mount. Hake sketch fo ease reassembly 
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nee if it’s adequate (see Saturday 
Mechanic, p ag e 37, Dee. 'BO). If the 
shock is damaged, open the unit and 
remove components as follows, 

t. With the ahocfc-*bsorber housing 
held vertically In ■ visa, remove the 
upper cap. Some are screw- type fit- 
tinge. Others are removed with a 
braes punch and hammer. If the cap 
is damaged, replace it. 

2. tiling a bar-type wrench, loosen 
and remove the ring nut if you don't 
have this kind of wrench, held a 
brass punch against a notch in the 
ring nut and tap the punch with a 
hammer until the ring nut loosens. 
If the ring nut is damaged, get a new 
one. 



as te r s removing the 
top nut, the oeU spring 
must be compressed 
(letl). You will need a 
tool to hold the spring 
east {right) while m* 
moving the top-mount 
nut. On Toyota mad' 
els, the maker recom- 
mends that you use a 
new nut when reae- 
aembHng tee strut To 
mount tee strut on a 
vise, uee |tg. Dimen- 
sion* below am tor 
Toyota strut 



Strut 



IT MU 

mxss irt.i 



INJ 



3. Remove and discard the gmakat. 

Use a new gasket when reassem- 
bling the unit. 

4. Lift up the piston and remove H 
with the plelon-rod guide. 

5. Remove the cylinder from the 
shock-absorber housing and Insert 
the new, preessembled, fluid-filled 
MecPherson cartridge. Reassemble 
the unit in the reverse order of the 
procedure just described. 

Toyota strut rein stalls t Ion 

To reinstall the unit in a Toyota, 
guide the three studs of the top 



mount through the three holes in 
the fender housing. Place the lower 
end of the shock-absorber housing 
over the collars on the steering arm. 
Hahd- tighten the two lower-mount 
retaining bolts holding the unit to 
the steering arm. 

Install and tighten the top-mount 
retaining nuts to 15-22 foot-pounds 
(ft. -lb.) (about Vi turn with a conven- 
tional wrench after nuts are finger- 
tight). Tighten the two lower-mount 
retaining holts to 59-66 ft.-lh, (IV* to 
I Vi turns by normal wrench). 




PSSTOW 



CY LINGER 



SHOCK HOUSING 



In enter to iMMWt the 
ring ml trofn the top 
of tee strut use « bar- 
type wrench. It you do 
net have this type or 
wrench, then you can 
knock tee nut loose 
from the unit by using 
B punch end e ham- 
mer. After the nut bee 
been removed from 
(he top of the strut, 
pull out both (he pis* 
ton and (he cylinder. 




Reattach the brake hose and 
brake line, and the brake-pad wear- 
indicator multiwire connector, Have 
front-wheel alignment checked. 

How Datsuns an don* 

All Da t sun models, except the 
pickup truck, have MacPherson 
strut assemblies up front. Datsun Z- 
cars (240Z. 260Z, 280Z and 28GZX) 
have them in the rear, as well. 

To remove MacPherson assem- 
blies for overhauling with preas- 
sembled, fluid-filled, replacement 
cartridges, proceed as follows. 

1. Raise and support the car's and. 
Remove the wheel and tire, 

2. Remove Hie brake caliper. 

3- Take out the lowar-mount retain- 
ing boll that holds the MacPherson 
shock-absorber housing to the steer- 
log knuckle atm. Separate the shock 
from the steering knuckle arm by 
pushing the transverse link down 
with a pry bar. Place a stand under 
the strut for support as you detach 
the strut from above. 

4. Remove the three top-mount 
retaining nuts from the angina com- 
partment Then take the MacPher- 
son unit to a workbench for over- 
hauling, 

5. To reinstall the assembly, ravers* 
the procedure Just described. Tighten 
top and bottom retaining fasteners 
by hand. Then, tighten top- mount 
retaining nuts to 1S-26 ft. -lb. (ap- 
proximately Vr turn with a conven- 
tional wrench). Tighten the lower 
mount retaining bolt to 53-72 fs.-lb. 
(lv* to 1 Vi turns with a conventional 
wrench). 

Don't forget to have front-end 
alignment checked. 

Overseas-made Chrysler care 

All of these models have MacPher- 
son units that can be overhauled in 
the same way. However, MacPher- 
son assemblies of Dodge Colt and 
Plymouth Champ hatchbacks 
should be treated in the Bameway as 
GM X-body models, Ford Escort and 
Fiesta, and Mercury Lynx (see last 
month’s Soft* relay Mechanic). The 
following steps show you how to 
remove and install MacPherson 
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units in the Dodge Challenger, Sap- 
poro and Colt coupe, sedan and sta- 
tion wagon, and Plymouth Arrow, 

1. Raise and support the car*s front. 
Remove the wheel and tire. 

2. Remove the brake caliper, disc 
and dust cover. 

3. Disconnect the ttablllxer and strut 
bar from the tower arm. Remove the 
lower arm. This frees the lower end 
of the MacPherson unit. 

4. From Inside the engine comport- 
ment, remove the top-mount bolts 
holding the unit. Remove unit from 
the car and overhaul it. 




On Dataun cart, remove the lower-mount 
retaining boh in order to release the strut. 



/Vote, To disassemble the top 
mount, remove the dust cap from 
over the top-mount securing nut. 
Before reinstalling this rap, pack 
the inside of the insulator, which 
contains a bearing, with wheel-bear- 
ing grease. 

Reverse this procedure to rein- 
stall the unit, then follow these 
guidelines. 

fl Hand -tighten top- mount bolts. 
Then tighten them to 7-11 ft. -lb. 
(about Vi turn with a conventional 
wrench). , 

■ Hand-tighten the lower end of the 
MacPherson unit to the steering 
knuckle. Then tighten it to 2M-3B ft.- 
lb. (V* to 1 turn). 

■ Have front-wheel alignment 
checked. 

Honda’s front, rear struts 

MacPherson atrut shock absorb- 
ers are used in the front and rear 
suspensions of all Horn! as except the 
station wagon. To remove front-sus- 
pension units, proceed as follows. 

1. Raisa and support the car's front. 
Remove the wheel and tire. 

2. Undo the brake-boss clamp at- 
tached to the shock-absorber housing 
and release the brake hose. 

3. Remove the brake-caliper assem- 
bly. Fashion a wire hook and hang 
the caliper from the car body. 

4. Undo the bolt attaching the Mac- 
P hers on shock to the steering knuck- 

30 POPULAR MECHANICS 



la. Tap the steering knuckle with a 
hammer to separate it from the 
shock. 

S. From Inside the engine compart- 
ment, pry off the rubber eap covering 
the MacPherson top-mount retaining 

nut. Remove this nut. You can now 
take the MacPherson unit from the 
car and overhaul it. 

Note: The MacPherson top mount 
contains a roller bearing. During 
overhaul, handle it carefully. If it's 
damaged, replace it. Before rein- 
stalling the bearing, lubricate it 
with wheel-bearing grease. 

To reinstall the overhauled Mac- 
Pherson unit, reverse the order of 
the disassembly procedure above, 
and secure lower- and top-mount 
retaining fasteners finger-tight. 
Then, tighten and top-mount retain- 
ing nut to 33 ft.-lb. (one-half to three- 
quarters turn with a conventional 
wrench). Tighten the lower mount- 
ing bolt to 47 ft.-lb, (three quarters 
to one turn with a wrench). Have 
front-wheel alignment checked. 

To remove rear- suspension Mac- 
Pherson shock absorbers from a 

Honda, follow this procedure. 

1. Raiss and support the car's mar. 
Remove the whee^ and tire. 

2. Undo the brake-hose clip attached 
to the shock-absorber housing, so you 
can shill the brake hose out of the 
way. 

3- Disconnect the parking-brake ca- 
ble from the brake drum. 

4. Loosen the Inboard bolt of the 
lower control arm and the radius-arm 
forward bolt Remove the bolt attach- 
ing the bottom of the shock to the 
hub carrier. 

5. Working Inside the trunk, remove 
the top-mount retaining nuts. You can 

now remove the shock absorber, but 
you may have to twist the hub carri- 
er to gain clearance. 

In reinstalling the overhauled 
unit, reverse the order of the above 
procedure, and hand tighten all fas- 
teners, Then, using a conventional 



wrench, tighten them to the follow- 
ing torque valves. 

■ Shock absorber to hub-carrier 
bolt — 36 ft.-lb. (one-half to three 
quarters turn). 

■ Radius-arm forward bolt — 61 ft.- 
lb. (1 turn). 

■ Lower control- a r m i n boa rd bolt — 
4b ft.-lb. (three quarters to one 
turn), 

1971-78 Mercury Capri 
To take MacPherson strut units 
from the front suspension for over- 
haul, follow these steps. 

1 . Raise and support the car's front. 
Remove the wheel and tire. 

2. Disconnect the brake hose at the 
brake caliper W the car has disc 
brakes, or at the brake backing plate If 
the car has drum brakes. Stick a plug 
(golf tee) in the end of the hose. 

3. Place a jack under the control arm 
and lift up to reduce col I- spring ten- 
sion, caning removal of the Mar- 
i' her aon unit. 

4. Pull out the cotter pin from the nut 
holding the end of the connecting rod 
to the steering arm. Then remove the 

nut and separate the connecting rod 

and steering arm. Lower the jack. 

5. Pull out the cotter pin from the nut 
holding the control arm to the lower 
end of the shock. Then remove the 
nut and separate the control arm 
and shock. 

6. If you ate working on a model that 
has disc brakes, remove the brake cal- 
iper. 

7. Working Inside the engine com- 
partment, remove the three bolts that 
attach the top of the MacPherson 
shock to the fender housing. You can 

now remove the shock. 

To put the unit back into the car, 
reverse the order of the above steps, 
and observe the following. 

■ Bleed brakes before installing 
the wheel and tire. 

■ Install a new cotter pin on the nut 

holding the control arm to the lower 
end of the shock. Mt 



To separate the Msc- 
Pherson strut from 
the steering knuck- 
le, you mey find tt 
necessary to sseri 
some 1or». The beet 
way (o accomplish 
this Is to use ■ long 
pry ber. Wedge one 
end of the pry bar 
between the lower A- 
arm at the strut end 
the body of the car. 
Then, prase down 
upon the lower A- 
srtn using the shaft 
of the pry ber. 
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460 electronic hits: test instru- 
ments, computers, amateur radio 
gear, electronic educational pro- 
grams, color televisions, stereo 
components, R/C geai; home prod- 
ucts, energy conservation de- 
vices, marine and aviation geai; 
and more - things you've always 
wanted and needed, now at low 
kit prices from Heath. 
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pastime with your whole family 
The useful items you build will re- 
flect trie pride of your craftsman- 
ship, too. The famous Heathkit 
illustrated manuals make it easy 
for anyone to build reliable, 
professional- quality kits. 
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Last chance to save $40 to $50! 

DONT MISS OUT ON TRAVELUN' FRIDGES FROM S99! 



Dor $30 off-season discount ends with tills &&Tb eiunuo tiria saving and avoid the $10 to $20 
*81 price decease call tell free or ow (be coupon. You save up to $50 if you act now. 



You ve nicely gotten away on your Jong 
awaited vacation, cramping tnp or Jong week- 
end with ihe lamjly You're t^mtoriably 
crtuimg in your Car, van or rec. vehicle along 
a busy interstate with few resi stops or 
rEStauranla. You guessed, it the fod s want to 
stop tor a snack. Bui your Kooaalron P34 or 
P34A ls Eu-LL of sandwiches, odd pop. fned 
chicken. ..home made, fresh and cold. The 
i flimsy bdps themreJves and youve saved 
valuable vacation time and another expensive 
restaurant bill 

You're a commuter, -a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You've oflen lotted tor a fresh 
made or odd beverage as the mites lick eway. 
Now with your amazing Koolatron P 10 plugged 
in beside you, you open the Id and instantly 
fresh luod and drink* are *1 your hugurhpb. 
You re refreshed . . . you ve saved an unneces- 
sary stop, time and money 
AFFORDABLE COKYEHIENCE 

Home relriger anon has come a tong way 
since the days d the ice bo* and the block d 
ice. Bui most of us resign ourrefves to cJo^Pg 
without ihe same convenience once we leave 
our homes. Or, we revert back to ihe cooler 
and ice routine d days gone by P e imply 
because there's never been any dependable 
and inexpensive- alternative. But now, lor ihe 
pries of a good coder and -one or two seasons 
of buying toe, (or about JO family restaurant 
meals), all the marvels d home retngerauoni 
ore available ebectronicaSEy. And Ihe sloppy 



joe cooler with Us soggy and eroded food can 
become a ^one-age memory for you - An 
amazing space-age mnade.. -the thermo- 
electric solid state module . . . mokes this port- 
able refrigeration revolution possible 




Utilized by NASA scientists, as the only 
refrigeration system tor rockets and satellites, 
Ehemw-eleclrtc cooling hm been in use !or 
almost a quarter century. These enp^$ave 
modules were selected by NASA lor saw 
base reasons ..Ihey're anal) (about the size 
of your watch). .they're Light weight {they 
weigh lea than a package of cigarettes). . 
they're totally reliable I theft? modules are 
completely solid state and have no moving 
parts). ..they require liitle power (they 
use the Him? power os one of your tor 's tail- 
lighlsj. .they're ccmptetely insensitive to 



lilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping J. „ they re powerful flhese modules 
have the same cooling power as a JO 1b. block 
of k»). . .and toey never wear out or break 
down. And, for portable refrigeration where 
you require 12 veil DC . power, thermo - 
electric modules are the mart eHictent. Three 
amazing boat pumps have not only gone tothe 
moon, bu: have provided the breakthrough 
for KoaLatrons truly reliable, Lightweight 
portable refbgeratora. 

THOUSANDS Of USE 

Koo'latron Industries Limited now has 
tens of thcoisands of these electronic (ridges in 
use worldwide wnq these aame powerful 
solid stale modules. The reliability, perfor- 
mance and convenience of electronic refriger- 
ation has now been dramatically tested arid 
proven in all kind* of temperature*, oondjbora 
and environ mentt from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
thal are designed to be rugged and trouble - 
free. Non-rusting hinges and latohes prevent 
ctrreewn in salt water environments. And 
with only me moving port (a small 12 volt lan) 
Kbolatron portables re Idem ssea rerv icgctepe*. 
Kook train £ OTTibi nation of space-age heat 
pumps and quality engineering have now led 
to a whole family of electronic portable refrig- 
erators and iood warmers that eliminate ootftly 
tee and provide Wne reingerabon 1 conven 
lence at sane and sensible pnere 





who demands qualify, sa z? and complete 
venality. 

LAST CHANCE TO SAVE $40 TO WO! 

Hi— InluflflHttrt .wirllBt li 4 «tt»oo 

rntni wfllba SlOlugberUun lut HUOti 
InnohMiti^iBdmtdii^lT 
qnlftriiig mn tidfl Ad fim MW $40 to S 50 
off ottt now 1961 fen-flfluon pic**. 

ORDER TOWY WHUODT OBUGJSnONI 

Simply complete the attached order 
form or phora collect and we It rush you your 
portdbite on our no risk 2 ] day tnd otter Each 
urnl comes with complete instructions and a 
written t year warranty. In the imlikely cvkJ 
ycu ever need service , w£ have major GuTYJft? 
centtes id New York, Arise™ and Canada 

When you receive your KooLalron, use tc 
ccnstanily for 3 lull weeks without risk U you 
ordertfci ouf ophor>aJ ] E 0 volt adaptor, plug it 
in. titer. u» your portable unmediarely as a 
bar I ridge or around the patK> or pooS Neirl 
plug (t mloyour Mr or RV. Take your lamily 
oul lor a weekend Lnp. Enjoy fresh home 
cooked food as you thujnb your nose at those 
expensive restaurant steps Then use il on 
your beat or i_n your ofli Oe Or let your son or 
daughter try it al tfwir college dorm. If attet 
you're thoroughly tested it, you don't agree 
[hat your Koala tron represent a mAjor 
breakthrough. that wdJ save you time, money 
and bother tor years to come, send it back ter 
a full refund. You cant lose . wq gmrantee it 

So be ar nmj the thousands to discover 
that the age is over 1 Don't wasSe another 
dollar on ice .order your KonJatfon wjth no 

‘LjL^J-LldlJL^ I !udd> ‘ 

PHONE FOR IMMEDIATE DELIVERY 

For rush delivery, call '"toil free" by 
asking your operator to dial us cvlitci- 
Quol* th* Dwpt. Hoi Ld U» coupon hakyw ip 
guarani** your wring. 



The P 34 is our stendaKf recreational size 
partible refrigerator. This new, improved 
model has a non -od|ustahif solid stale Ehexmo- 
st.it which keeps your bod at notmaj refriger- 
ation temperature even m weather. If 
holds more than three- time? as much as the PLO. 

[moqine dry, dependable refrigeration 
with the sue ho mahch your travelling and 
camping needs. Fils into any boa!, van or 
camper or back seat of you oar Plugs into 
your cigarette lighter receptacle and reirtg^r 
ates over 40 lb&. d food (no space wasted by 
ice), yet il draws mo more power than the PIO. 
With our cpbonal 1)0 volt adaptor, you]] find 
endless uses as a bar fridge, -cottage Judge, 
dfroe tndge. Your P 34 has all the advantages qt 
the PIO without the heating cycle or low battery 
indJcalor but with all the capacity needed lor 
venous boaters. camperE, hujitem, Fishermen 
and travellers 



MODO-PJQ-THEFTWTCT 

GAftFfUDGE (bCuidi$Mif$]lllE)ll!} 

fcFOODWAHK&l * 11 BI pikni 

nows, appro* i?, i£oi 
not cans-rflfrigerBl&s 
^ in air [amps upH?95 , F 

Also keeps hot 

■■ hffiD 50 , Fja!!heJl.cN 
erf a switch ibugn. 

Dbe Polyjlro ptotrst 

^ case.£xf le’Lxfr'Hir 

KflBVi ll-lffi-'WJrH 

gBSSl a H x S' ■ w wilts 10 lure 

J caqacrty (0.4 cu '1 ! 

■BR + ;T w*nghs mite empty 

U^f n I Operates Trent supped 

i 2 veft potterwfdifi 

■/ehneiei ex wiin optflna I 
l 2 VDCmQWC power 
adaptor 



KaoJatron a PIO net only makes a great 
car fridge but at a Elide of a switch lete you 
brjnq home your favourite East foods ""piping 
hot 1 ' Comes with a 9 tt- power cord thal |u£t 
plugs mlo your cbganefle lighter. Amazingly 
easy to operate. . .cfte swilch seleds hut or 
cold. A second swilch allows you to yefngerale 
.normally or selssct matimum odd Wjth your 
engine oti. you can opiate several hours and 
still start your engine to recharge your battery. 
"A low baltery 1, indicator warns you when it's 
time to recharge Wrth the puw^r ott, your PIO 
keep* evsrytl'.irijg or odd kr many hours in 
its well insulabod case. 

As a travel Irsdge the P 10 keeps your 
lavQfunSe kxxi s and beverages trash and ccAd 
wherever you go. U you i* a sabsman, your 
bad semplee will arrive pdirlectly hot or oold 
every tune. It you carry insulin, medical 
samples, dietetic foods, your PiO will never 
leave your side . GreaS I dt private planies. 

E^otographers will fu^d il invaluable ter 
beeping expensive films Prom going bad. And 
mothers. . .now you can rtsfrigerate baby’s 
formula m your oar then heat it with the fiickof 
a switch Fowerboalers, iusl plug it into your 
boat's agaretle lighter, sod keep a day's food 
and drink K^e cold wiihoul funning ante thane 
for w». You campersj hunters and Jiskiermen 
will find endless uses ter transporting provi- 
sions and bait . then lake home your cateht« 
arid game- without jpoahng. T*mfic ter golf 
carts. 

And with our optional UP vplt adaprtor 
yoyll llnd endiess uses wherever hous& 
■zurren! ]S Bvdilahle ... At your cottage 
as a bar fridge. . jh ycur motel room for a 
mx±ntghr snack and dnrtk or as a email office 
fndge. Use as. an aumliary home Endge when 
you're having a party. And it's a natural at 
drive -^in movLes, auto races and at sporting 
events. 



The same 5 me coWur weigh! and capacity as 
me P%4 mcluO^S- Tootf weiming lealyres, 
fully eOiuslabie le^'alu^ control and 



tialle^y waging ihdtcalor 



The P 34 A is our top d 'ite J irte portable 
Ei heats, il ntovj&rfm * nd with specially 
designed electronsc circuit contrcJ (paten! 
pending ) il aJSows you 1 o dial a cofnpsele range 
d lemperetures Irom very odd to very worm. 

lrnagiTtethfi! fc veiTatLlLty. In aedson. 
neteigerate all your hunting, camping, bcjtrg 
ard cottage prcvisicais. Ott-SMSOTN 
Iccdri piping hat on your jCE-tLshmg, nknng 
and &i>cwTnobilirtg weekends. You can even 
dwl wine -cooling t^n^jerasjre^. Our tew bat- 
tery inchcdlcf warns you when you need a 
rechajge and the sensing arcuiU efficiently 
control your power consuniption to save on 
battery dram. This is our best cJ the luw, 
recrejlipnai fndge and food, warmer with all 
ihe bells and. whistles lor ike discerning buyer 



KmlflizQhEradusffrei LuzILIeCT 
KHartBstor Avc-.BaTaTif. N&W 94DSO 
ZJCi &ayvi£w Dnvc, 3 an ie OMana Ci-radi 

Or use this handy order coupon 

It's unlikely you'll ever im prim 
this low again. 

Sam S40 to $ SO with thin cou po n 

ff»« 1 n 4 wBIl Drpi lEas 



fa HsrVflxlet Awr.jc Bil i riA New Torir L4QZD 
Cind-J* 230BivVie*Dnvt BdJTie. '"J-fli h i iu LAN 4YB 
Rave tne S-IO W S50 Wil.1 1 hvl* 0tf-»A90n pTiCf^ 

JCiX'ld'j on FlD a r SS? 00 1 SL(S DO di C«n>Ui^ 

Xcoia^on P 3 f IT 5119 00 1 SI #9 00 U% C* 

KwH&wi P 3 tAfltS 15 flOO^e&OOiflCihi«l 45 

KmliSoci U0V 4JiflF*w (5 M SsChhIiI 

FteBTO-kdd $S 00 Toi huKliu^and delivery per unit 



AU14J0D ler irjpping addf»oa onJy 

01 Y . OW «nd Quvbv; T*»4Bjni^ »dcE *iLm -if J 

: L^uleEDUnd ctat E friay ts^um a£iy Llasft 

mihm ZL Jays arid recede a full teJUiid if 1 -un nctf 

auoafiftti 

□ i-anriaw niYchee^ oj mene? bfctoi far 

J or ptea&ecrttrgfrii 10 my 

□Vis* PMaasnrchfcrg* QAmenoain Ekfcg-k 



■'We !cakiTte 3 tfrprnCinada and atei: Ben 
nays! later afTer lhawing jT in T-londa Ail Om 
pf&duce anrt dnnks a^yert 'inbtiievaiily Fresh 
and cool* SR, Hauuiioi], Canada 



HgldS cvef 40 Itre ci 
lead Aid leverages P> 

43 pop cans, ffairpflgr. 
dies in air tempergtMrss 
LipinSS-’F RuflgedAGS 
case in »nd eoi ■ 
Cur with flgrK Grown 
rxin-currodino teEches 
andharidna Lage 34 
bice capacity (i £cu ft) 
weighs 1 ? bs. amply 
EaL ?1 "L X 113 "H x 
1 $"W Jnl 1 -&" L ji T 2 "H 1 
Operates on 

1?v^t&0Cwilh suited 
power cwd or with 
opUponellZHTDOl !QU&C 
power adaptor 



^ThE way I T=y i* wll myreEngeratoi one 
wouid thffifcl was oncomRUS^icfi We love 
titu Ldfliir POP, Houslcm, Ttexas 



^CCOOH H Ulhtte i 



Eipiry [>#t» 



Sbga&rur* 



The K delation is evotyfung ifr&y say 
about jE in hb ad veraaing. 1 personally bough! 
tiAe, lesrad it and round it sodesuAbte ir.at 3 
gave :t to my daughter and wn^n-La w wtta 
rn^de a -cmes- cjountry e mk tom V-ermunii te 
Oregon wiUi fliGu Jllam dat^tllei Tttey!o]d 
me that iusvio from then new Dodge van the 
Kotfatansn was the meet L?*dupenaable its m of 
equipment they earned" KM. New York, w.V 



f MiKssary 10 seiKi merohajid j» 1 



NAME 



STATE 



PHONE 








86 «; OrJe^rts PoO m ’i. 

»gS^£ 

S^«"9P' d ‘ p 



\jest 



:©. 

*pG* 



£5T 



F.,CKIK»*** „„*»*»' 

f«^S^’'iSS^ a «*' 11 ' 



*** 



mSU** 



!£Vl 



sSSs 88 ®" 

1M» V 

SigP^ 



(>0®* 



SAL® 5 



i 



SSK^SSS® 1 






T-V** 






FORE 



FORD DIVISION 





Double-cabin 

convenience 

The pleasures ol privacy (or 
two couples or a large fam- 
ily are provided with a sep- 
arate stem cabin In Well- 
oralt's new 283 Monaco 
Suncnjiser The Sarasota. 
Fla., builder has provided 
two V-benhs Forward, a 
main cabin wilh head and 
convertible dinette, plus the 
special aft cabin with head, 
all in a 28-foot. 0-inch V-huli 
with 10-loot. 8-inch beam 
and power to 51 0 hp. 



Messy servicing simplified 

For the necessary chore ol checking 
lower- unit gearcase grease. OMC Fans 
and Accessories has a handy $3 60 
Lube Pump (hat fits its one-gallon con- 
tainers or hi- vis and Premium wend 
Gsarcase Lubricant; at Evinrude and 
Johnson dealers. 




New salmon- 
chaser 



A deep-V of light- 
weight aluminum, 
this new prototype 
Salmon Boat from 
Sea Nymph, Syra- 
cuse, Ind., uses its 
17-loot Striper Boat 
design, titled out with 
the accessories for 
open-water Great 
Lakes fishing. Rated 
for up to 100 hp, the 
test hull has a 70- hp 
Evinrgde and trolling 
is. Long- and short- 
arm downriggers get 
coho lures deep. 





New canoe with a molded-ln memory 



Newest in the long-time line of wood, canvas and Fiberglass Old Town canoes from Old 
Town. Me., ihe 16-loot. 77-pound Penobscot has a hull of Oltonar/Royalex that can 
remember its original shape and return to il after a bang-up. The $755 craft can carry 
860 pounds, and has slight rocker-bottom lor added white- water responsiveness 




Undercover water light 



Designed to light the way for divers, 
but rugged enough for boatmen, new 
BL-1Q00 Bottom Light by Princeton 
Tectonics, Hightstown, NJ,, has been 
pressure-tested down to 300 Feet. The 
$16 Levan case has four C cells, 
works five hours, tp^.* torn to JSJ 
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NO BIG BUCKS?1 

I NO UNEVEN 
1 SURFACES? j 

NO KIDDING! 




use the no-nonsense 
#700 SANDBLASTER 
from TRI-CON®. 



The Mode! #700 means faster, 
more even work because of its 
patented design: there's no 
bulky container to get in your 
way, just put the aspirator tube 
right in your bag of sand, the 
abrasive How pattern covers 
the same area as conventional 
blasters in half the time, and 
the #700 works with any com- 
pressor delivering 1.5 CFM at 
60 PSI and up. 

At £52.50 — a cost far betow 
conventional sandblasters — 
you'll be amazed at the work 
load the #700 can tackle. It's 
so easy a first-time user can 
become an expert in minutes. 
The #700 is ideal for home 
shops, metal finishing, auto 
body repair, cleaning brick, 
etching wood, etc. 

For 552 50 you get the com- 
plete #700 package including a 
long lasting ceramic nozzle. 
We pay postage and handling 
in the continental U.S.A 

Order by April 30, 1981 and 
receive a coupon good tor 50% 
off any other Tri-Con product. 

To order send this ad. your 
address, and a check or money 
order for S52.50 (U S. funds) 
payable to: 

a TRI-CON®. INC. 

! 27331 Tungsten Road 
I Cleveland. Ohio 44132 
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Shopsmith Inc. 

The Woodwqflci ng Company 
Depl. 2&DV 
Center- Drive 
Vandaii a. 4*3 7 ? 



Q Y£S1 Pfetae rruiU; r\& yat-r Free Facts KjKtJhql 
r^la now I tnUHm moftiy in my spari* time 
with Ihe (JSIentflJ StiOps^nlh ftoulfr Affn I 
LiiKlersEand thete is no Abi^aSiOfi 

Mams 

Adtfresg 

Ciiy , 

Slate Zip, 



3 fid £■&’***! gn*. wood^Pikfiri 



facts 






FP££ FACTS HIT 

ws*i iht? coupon 
and *r* u you 
LrHorfriation a hau l 
rtn* profi i;able op- 

POf Iti n-itv Wchplp 

you flfltnflrtouwiih 
a "Bzueprmlf&f Suc- 
cess" manual ad- 
vcrliaing materials 
f'fO|uOT idAfli. |;QiS' 
toms iKOduoiion 
fctJs arm mo na* 



Mail your coupon TODAY! 



A Free Fact tin lells how you can make $5, 
5 1 0, even $ 1 5 3 n hout Of mors? in your s pare 
timet 



A -patantecl, easv -to-use woocfwor king loos 
— like SlitrpsmiUi floute Am* — ielS e*en 
baejirmeps quickly turn out a big volume of 
twauEtfol wood products and gifts That seis 
Themselves on sight, a! han^oma profit 
Youii have fun marina sailing dozens 
of f ast^ai ng ftems You can even start a 
monoy making furniiure repair and 
restoration business If you like. It's The 
perfect way lo turn an enjoysbte and 
satisfying hobby mro antra ca&h whil* 
being your own boss I 



Poulan*snew 

chainsaw 

reduces 

kickbacks 




Price* for 
new, low-klchback 
line oi sawi range 
from $90 to 1230. 



P oulan*H new chain saw is tie- 
signed to reduce the chance of 
kickback — and reduce its force 
when it does happen. 

Beaird-Toutan, a major manufac- 
turer of chain saws, has made three 
changes in Us homeowner line: 

■ New low-kick chain with lows 
profile cutters and depth gauges is 
less likely to snag on branches and 
force the saw back on user. 

M Saw handles are positioned so 
that the operator's left arm offers 
maximum resistance to kickback. 

• The shape of the bar's nose offers 
fewer opportunities for kickback to 
occur because the area on the nose 
most likely to cause kickback has 
been reduced, PM 



f 




Hand position A (above, left) offers more 



arm resistance to kickback than position B. 



STANDARD HAR 

LARGE- RADIUS NOSE 




CONTROL- 1 IP BAR 
SMALL- RADIUS NO&E 



DANGER \ 
ZONE— 




New. low-kickback contour works by re- 
ducing the dp ares, the cause oi kickback. 



46 POPULAR MECHANICS 







//A BEAT INFLATION! 

\ Cash m on the 

-i. £Or_ huge demand for 
. y smalt engine repair 

Work part time, full time 
right at home- we help you 
every step of the way. 









In j ii -.1 .e xhiTri liru-. \*>u can hr rcsKh 
to join one III" 111? ^rnwiifc^, iisdus- 

irttrs in \rriETivu . . xn indu'dr* wJrm- 

^iml i fietl mm tirv rn^lilm: frufn fo 

M5 prr htiur...nm] Hut «ji^l lor lii^ir. 
Pirns, vnpjMiiv cihd ueottAorii^ add cicn 

mow I eh the peoHLs, 



RefjhU& I hr MHdll m^inr tadurfri hktt 
grown m« (|ukkh, l*m jcuIl nbrnt-^t uf 
4|ihalihb?d SnmH Enjtitw Profit rttaKe^HK 
lIiMmi^IiehiI | lie uraiitf). In fuct. IPs nv! 
li unwjal ftHE d icued Mrtall riiifinc eeuii In be 
three irk four week* behind in iht uimimf 
and at frail ti we**k behind it! Uw * I filer. 
When jam mm- firm many sm .ill rn^irtn 
urr in uve [ikElls Hi ?asi In untkrsiJijnU 
^lii qualllinl men command studi high 
p much ±-, ^1^,50 for a $in}ph? 

tune-up lh-0 Uktt U-sir i Km n an hour* 



46-million small engines 
are in service today! 

Thais righT— these are Over forty 
million 2-cyde and 4-cyelc^nmll engines 
m service aerrc* the U S A f Ha|\ the 
oHtcifitE count from the Iringine Service 
Assn.. iiTid new engines arc bt*mg built at 
ii rate of one- mill Lon pci month ? With 
fully accredited and approved BeLsaw 
inn rung, you earn hvii have ihc ikill Lind 
knowledge Jo make lap money servicing 
I hone cnyjncv Npmcttwjim and hus i- 
nevsmen wjll seek VolI 00 E .irid pay yuLI 
■we 1 1 Iki service ami repair E lieu EljWTi- 
mowcTS. Tiller*, diger*. power rakes H 
garden uaciors, chum s:iw%. mini-bike*, 
go-cam. snowfTwWlcs, generators, snsiw - 
Mowers paint sprayers, the list is nl- 



mosf cndlc^v 



No experience necessary. 

You don't have to he a bom mechanic' 
or need prior experience. If you can Fcad. 
ym can mailer rhi^ profitable I rude light 
tu home, in your spurecmTc. withnui miss- 
ing a single paycheck. Lesions arc fwLLy 
illustniitfd — vu cleLir you can’t go wrong. 



Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! 



You receive trade secrets 
and business plans 

We guidi; you every *Ecp of i he way H 
including rented und proven msimctions 
on how io gel business, what io change, 
how to gel free advertising, where to get 
supplier wholesale ... all the "Iricks of 
the trade 4 *. . . all the inside facts you need 
ft.T assure success right from (he sun. 



Increased income 

"i'vf hutf ithoui 
$ YfW.i experi- 
ence repairing 
smutt eng i/te. i . 
6wr repair* **re 
only minor . urt- 
tii i jtejrrf J the 
Befnun G>ww." 



Waller H Sthek 
Campbell, Calil&rma 



Wilh out famous 'kttrn-hy -doing' train- 
ing me! hod, you get practical ’hands-CMl* 
c^pencir^e with specmliMd Cools am J 
cquipmcnl ihut you'll receive with your 
Enianiug pit/* a brand -new- 4 H P engine- 
nil ifWiF.h fir i ft'p * 

SEND FOR FREE FACTS! 

>ujj rhk mtfhinft hy m eepitn jj this uf- 
}vt td jimf mu faw ttfiui* tra fains i an 
litre voa ihr \irlh yr?U treed to im rettxr 
ytMttr income m it itigh-pwflt. roL cxxion- 
p/ttttf btutittexii of your owtr. 

Jusl fill In und mail i?uupon hefo* tor 
wnd postcard! lu twelve fiill information 
and drTaib hy rE-IUrn mill. DO JT TODAYS 



© 



BELSAW 1 NSTriU TE OK 
SMALL ENGINE REPAIR 

5UF FUKl Bids-. tanmCllf. MO Mltl 

There is NO OBLIGATION and 
NO SALESMAN Wll Call- ever! 



I BELSAW IHSrmJTE, ST1F FIELD SUILDIHB 
* KANSAS CUT, MISSOURI \ T-^I 

I O TES.pl«a« send me the F Rtf Soo^ithai 

I Btv«s llill CtfoH itwl starting- rtty om feuT-mEVi in Small 
I Engine Rqijir i undD^t^nd there IS no obligation in(t tfiarl 
■ rwsaifsinjn win -can 



THU tow yra qucaly 
(ram Ii h ifwrq»n6«i 
irt a pr-^riPli: Sp^i’fhmii 

pj rulHima bN4i-r#si of 

iDul 44 * PLUS CM tlfllrta 

e$UiiiMi wa 10-Dar 
NO ASK Trill Df Ter ! 



c«tr 



i 



Accrvdflv-a I'm burr hnrM?n*t i Sri^Jk CrJV-ieN 








The EXPLORER GRILLING RIGS bw pur- 
chased and tpeiaieLf far less than mg g^crgyg 
cost of one comiriHTciallv drilled ^a?£ a r well 
Fumamior^ Lhe EXPLORER DRILLING RIGS 
can tw us-ed to drill an unlimiHsd nymbiK ef 
wniqr wells ftir han-in si commercial use 

GHcriinir P0w4r4d pH hydraul ic drlvD lnduslnj -1 
grade Gons-Truclion ofio fdan op*jf&MOrt - 3 " to 
B" diJimolei wdls Up lc 600 ' dapth - Fully spit 
con rained - Pickup or nailei niounted - High 
speed drilling ■ Compdot* Lin&ql Acces^orms 



Send S3. 50 {Refundable) 

To: Piper Hydro DrHfkng, IrtG. 
P.O. Box 337 
AiamQcjOrdO,. N M 88310 



f WATER SHORTAGE? ^ 

I NTflODUC S NO T H E EXPLORE R SERIES 
COMPLETE SELF-CONTAINED 
WATER WELL DRILLING HlG 

CAN BE USED FOR: 

* MINING* MATEfirAL EXPLOHATION 

* 8LA5T HOLE DRILLING 

* HORIZONTAL DR I LUNG 

* SOIL SAMPLING 

* PlEH HOLES 

* AUGER DRILLING 

* CONCRETE CORE DRILLING 



Enjoy I roaring fire , . . 
the easy way, with PM'* Log Splitter! 
What could be more plenum! on a cold, 
cold day than the warmth ot a roaring 
Arp. And. you Gan have all the llrewMd 
you head end eave time end money by 
iplttllng that firewood yourself. POPU- 
LAR MECHANICS LOO SPLITTER exert* 
some 10,000 lbs, of pressure and will 
easily split 3 ft. lengths of maple and ash 
logs 1 2 to 14 inches in diameter, with an 
I-beam backbone, doubts- acting hydrau- 
lic cylinder, control valve oil filter. 3-hp, 
gasoline angina and other feature*, 
you'll find this tog splitter easy to build 
end a fun thing to use. And. you'll vove 
your bach from aching as you Split logs 
tha easy way. Hava more time to enjoy 
the crackling firs in your fireplace, use It 
through fhle year, or slan getting reedy 
for nexl winter. Either way. It's a very 
sound Investment. Send for complete 
plans and step by step instructions for 
just SG 95, Send a check; or money order 
to PM Plana Library-Log Splitter, Box 
1814 Radio City Station, tf.T- NT. 18181 

PM LOG SPLITTER 



NEW NOW BOATING (Ojpt'mjed >rpj> psgig 




Multi seat hovercraft for low-level flying 



Speeds up lo 50 mph ere claimed for the British Jetsireem 4-Seaier, an amphibious 
hovercraft from Jetstream USA, Si 6 Biscayne Btvd., Miami, Fla. Three models — the 
4-Seater. a 2-Seater and the Jetstream Racing Hovercraft with one seat, twin thrust 
fans and reported speeds to 60 mph— are available. Built-in foam buoyancy will keep 
all models afloat at rest; with lift, the vehicles rise 9 inches. 




Safety stops that 
fit astern 

Swimming, diving and re- 
boarding after skiing become 
much easier with a transom 
platform. Models Irom Tern- 
press, 70i South Orchard, Se- 
attle, Wash., extend aft 20 
inches and come in left and 
right 32-inch sections to com- 
bine with various-width center 
level shapes to clear a lilted 
lower unit. Right-hand section 
has a retractable ladder; the 
left, motor-mount fittings. 




Pedal boats tor low-energy, large-muscle cruising 



A pedal boat built for four is the latest from Ayr-Way Industries, Kendal I vifle, lnd„ 
makers of fwo-seai models for waterside resorts. Pedals pumped by two passengers 
operate a direct-drive paddle wheel, steering is by filler, and the twin foam-filled 
pontoons of the catamaran design are reported to make the craft almost impossible 
to capsize. Options include a vinyl fold-down canopy. IFJeree rum to p age 90 ) 
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BEFORE they enter 
your home / 



New wireless microcomputer security 
system Installs In minutes and a 

guards doors and windows— / 

even In outbuildings. ^ 

Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A~Tron w Mow Security Sys- 1H 

tern. No other burglar alarm under $2,000 ™ 

can give you more protection... or match It 
for features that will give you and you r fam- 
ily safety and peace ol mind. Tor starters, it 
Is wireless , i n stalls I n minutes, and is pGrtfl- Pmrtm-A - Tran 

ble should you ever move. button kmyb&i 

droteeftort a I 

THE BRAIN VS, THE BURGLAR sy&m cent < 

Perlm-A-Tron K g ,|i central console, or 
"BRAIN’ 1 , employs a microprocessor, mak- system 5h 

ing it Ihe mort advanced security system ^ s * 11 

available for consumer ute. With rerim-A- 
Tron™ on duty, small sensors monitor doors 
and windows ready to signal the "Brain 1 ' 

from as far as 250 feel, in the event of a 
break-in attempt. The ‘‘Brain 11 processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placeman l 
outside to alert neighbors and police 

The Perlm-A-Tron^is so easy to live with 
that pels can come and go through partly- 
Open window? or sliding glass door? without 
la nt that an intruder 



A CONSTANT GUARDIAN 

Leave Perim-A-Tron m m Test Mode dur- 
ing i tie day ana u win signal when anyone 
leaves or enters. This thoughtful signal wMl 
not operate ihe remote horn but gives a 2ft 
second warning on the internal speaker 
only. 

It power fail? (or is cut-off}, the console 
has a baiiery back-up. And each battery 
powered Iran 5 miner .'sensor will signal at 
the console if the bakery runs low 

The Perim-A-Tron* system is highly re- 
sistant to false alarms because il It not sen- 
iltlv# to mol Jon or Bound. Rets can roam at 
will, curtains can blow in a breeze, you or 
your children can visli the kitchen for a mid- 
night snack— all without setting off an alarm 

COMING HOME SAFELY 



YOU BE THE JUDGE 

We urge you to order just the basic 
Perim-A-Tron^ system (pictured above) for 
a 30-day I rial period. Use it to protect your 
family while you sleep and to prelect your 
home while you're away. Then if you're not 
convinced thai the Perim-A-Tron** is the 
mosl advanced, efficient security system 
available today, return li undamaged lor a 
complete, no-quibble refund— including re- 
turn postage. Vou are protected by a 90 day 
manufacturer’s warranty as well as 
Shelburne's 25 year reputation for satisfied 
customers. 

HERE'S HOW TO ORDER 

To order simply send your check lor 
$190.95 plus $4.50 Tor shipping and han- 
dling to Ihe address below. Credit carp 



triggering It, yel so „ 
will set rf oft before he can enter 
The Perim-A-Tron'" Home Security Sys- 
tem is not like "hard-wired" commercial sys- 
tems that require expensive installation, nor 
is li a one-room "intrusion detector"' that 
warns you only AFTER a prowler has en- 
tered your home. 



THOUSANDS OF SECURITY 
OPTIONS 

Pehm-A-Tron s^micro-computeT lets you 
choose from thousands of three digit disarm 
codes Only you know your code. But if 
your son's friend receives a "demonstra- 
tion" > you can easily change I ho code again 
...and again. You need no specially coded 
key which can bo toil, misplaced, or Staten. 
The system even has Two separate chan- 
nels, each wrih ils own distinct alarm sound 
This feature allows you to zone your system. 
For example. Channel l -house. Channel 



Whal if you intern, pi a burglary in pro- 
gress? Psnm-A-Tron™ protects you again. 
Carry a transmitter in pocket, purse Or brief- 
case (It's about Ehe size of a cigarett e pack) 
Wtin simple modification, it will set off the 
alarms, inside and cut, at the press oi a 
button, 

COMPARE IT 

Hard- wired "cammsfciar burglar alarms 
can cost $2,000 PLUS a monthly lee (and 
you still never own il). Motion and sound 
detectors cost up to 5 200 per unit and cover 
only limited areas. Your home may require 
two or three ol these units and, in most 



holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Rerim- A- 
Tron™ unit complete with easy-to- 
understand Instructions and decals warning 
tea! the premises are protected Additional 
transmitters are available for $29. 95 each, 
but one is not required tor every door and 
Window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to Cover additional 
openings for as litste as $5 each. The In- 
struction booklet Is quste useful in helping 
you determ rhe the correct combinations to 
protect your home or office at the lowest 



2— garage, or Channel 1 —doors, Channel 
2— windows 

HOW IT WORKS 

Operating Ehe system is simplicity itself. 
When leaving, a light on the console tens you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave tee house, 
house This variable delay lo&ture, not found 
on some expensive commercial systems, is 
sefedive so that it can apply only to frequent- 
ly used doors. All other openings would be 
set tor instant alarm. Upon returning home, 
you hove ample time to turn the system off, 
thereby avoiding a false alarm. 

II a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 
10 minutes and scaring away the intruder, 



cases, no alarm will sound until AFTER a 
rowler is inside for 30 seconds or more. 
erlm*A-fron rw combines pre-entry protec- 
lion with micro-electronic circuitry to pro* 
vide the most protection at the lowest cost, 

U-L. APPROVED 

The Perlm-A-Tron- Home Security Syfr- 
Eem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tesled 
for critical burglary protection functions 
such as transmitter range, sound volume, 
Gallery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough -To-gel U.L. listing resulted from 
the enacting stands res engineered into tee 
PerinvA-Tnon 1 " 



possible cost 

Give yourself some peace of mind— order 
a Perim-A-Tron*" today at no obligation. 



CREDIT CARD HOLDERS- 

CALL TOLL-FREE: 

800 - 638-6170 

.Maryland Residents Cell 3*3-4304- — 

3-1 * 194 1 Thi Shelburnv Company 



Shelburne 



110 Painters Mill Road Dept, V-10 
Owings Mills. Md 21117 (301) 363-4304 
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Two 

simple 

darkroom 

projects 




Homemade darkroom dispensers are convenient and keep air tram oxidising chemicals. 



Collapsible bottles keep 
photo chemicals indefinitely. 

I t's ectmumical to mix photo chem 
icnb in largo batches, but air in 
the containers elm anise oxidation. 
Collapsible 11 hot ties ' 1 made from 
freezer bags and milk cartons dis- 
pense chemicals, but keop out air. 
Make sure the bag is bng enough 
for the carton. Place the bag ^am 
diagonally across carton bottom; 
pour in some chemical to seat the 
bag; pull it up Lu center it and re 
move wrinkles. Add the remainder 
of the chemical and then insert an 
outlet tube. 

Make the outlet by cutting a W 
incli plastic pipe coupling in half. In- 
sert it into a length of heater hose 
cut flush. Coat an inch of an fcdneh 
piece of ^dnch vinyl tube with ep- 
oxy or silicone seal; insert it into the 
coupling. 

Gather the bag evenly around the 
outlet. Screw tin a bis -in eh circular 
clamp with it protective strip of tuilk 
carton underneath. Screw on anoth- 
er in the opposite direction. With a 
tubing shutoff on the nutlet, evacu- 




Pans: milk carton, vinyl tubing, freeze/ 
begs, neater hose, pipe coupler, clamps. 



ate the air. Fasten the nutlet to the 
carton with wire or twine; re shut 
half of the cartoi top. 

Refill through Lhe outlet and the 
bug can be ri?uA«(1 indefinitely, Ur, 
remove t hi- nutlet* refill, cut away 
damaged bag (if any) and reclamp. 

— Robert k\ Lcwvw 




Insert tubing Into hsif-eoupi^* assembly. 







Tighten clamps in the opposite directions. 



Dry mounting with a print dryer 

T h(* widespread Lise uf rysilli-L'OUl- 
fd puptr Ims rt'k'ffiitefl mnxiy 
print dryers to the closet. Imi they 
may still have some usefulness left. 
An old dryer tan substitute for a dry 
mounting preas. 

Preheat the dryer and check the 
tom pc rut lire with sm oven tlier- 




Sandwich of mounting board. I i ssue and 
print Is held snugly to the dryer by canvas. 



momeier, It shouk! be set ju^t above 
the level reeomrnende<i for the 
mounting tissue, because l he heat 
mu si travel through the mounting 
board to l he tissue. 

Make sure all m minting surfaces 
ure clean: align board, tisane ami 
pri n t . W i t h t h l j bac k of t he ri 1 1 >u n ting 
board on l fie dryer's metal surface, 
bold the sandwich securely while 




Wtran heal is maximum and oven, seat print 
by rolling back and lorth and side Co side. 



p u J I i ng l he canvass t re l c h e r o vo r i l, 
Feel the canvas until the heat is 
even and it l a maximum. Seat the 
prim with a rubber roller. 

When board is removed, it will be 
flipped like the dryer surface. While 
sandwich is still hot* place it under a 
thick, Mat board with weights on it. 
Remove prim when cool. 

— nntt Dora Bnrritf 




Finished print matches dryer’s curvo. Flat- 
ten by placing under thick board, weights. 
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"J Wtlflt'tJ p\ tl 
(nrpt uttr itji my 
fit i'. hut v.'hi t? ti hilt, k injury 
fore erf m t to tf nit i decided to 
u<r into vhurpenitig fall rime. 
I tfi s rrsproatl of my i http anti 
glad my e ho ire ki as Fafvy 
ccfiaprnent . , ti i.s superb / 
made over $4$ r MW hl\t Wilt' 
HfiJ lilts vcflr if will gt* more 
than 

Victor Johnson 
Lincoln, Nebraska 60507 



This can be one of the most 
important decisions you ever make 

Going into business for yourself can be the 
most excilingand rewarding decision you’re 
likely to make in your lifetime. 

Owning ymir own business brings you a 
sen%e of independence. You’re ihe boss, set- 
ting your own work hours. Yuur own effort 
builds the business for yourself and your 
family. You can achieve gre.it satisfaction 
and profl E s „ if you choose and manage your 
business wisely That's why so many men* 
just like you* are cashing in on the big profits 
to be made in this fast-growinp service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring liltle space and effort fora successful 

Operation. El lets you build iinJ espund us 
Iasi, or as slowly as you like. You pocket 
most of the money you lake in , because Ihere 
are exceptionally high profils wiih no in- 
vestment in merchandise. 

Ifyou need only 5200 or 5400 extra income 
each month, a sharpening business is ideal 
for spare lime. The addiiional dollars can he 
SPENT for more oF(he good ihrngs of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 

More sharpening businesses are 
needed every yw 

As original equipment coniinues to climb 
in cost, owners are becoming more con- 
cerned dial Ihe equipmeni be rmunlmned so 
that it performs like new. Th s means more 
companies* coniraclors * carpenters and 
home owners are having their old saw blades 
and tool* resharpened many limes, where hi 
ihe past* they would have replaced them 
with new blades or tools. This is where you 



can step in with the much needed service of 
sharpening saws and practically any kind of 

tool. 

SEND FOR FREE FACTS TODAY f 

I TT,.: This FREE 

(i booklet has 

I 1 ' thousands 

fclHl thousand* of good men 
m ^ lve ^ en ■ ns P* rc d [ hi& 
TT facE-fillcd hook into mak- 
-- v J. ing that first important 
’= — ~ step of starting their own 

business. Il can be yours just for the asking. 

Ir carers these important subjects . . . 

« Mow mueft money can you make 
■ Age, education no! a factor 

* No sailing Ip required — customer? bring 
their business to you 

• Lawn mowers and chain »wi 

* Sharpening business la year-round 

• Sharpening opportunities in amstl town? 
and targe cities 

• A sharpening business provides excellent 
retirement income 

« How Foley helps you atari 

* No experience needed, any age can 
succeed 

Act today, so you can have a 
brighter, mote secure tomorrow 

Righi now. while this is still fresh in your 
mind, fill-in the coupon below. We wilt send 
your FREE copy of "Opportunities in ei 
S harpening Business of Your Own’ 1 . There 
is absolutely no obligation and (litre are no 
franchise fees in starling your Foley Sharpen- 
ing Business. 

Sttid Jt&iiT name rfJwf adder u ft?,- fairy htaxttfarfuriiTg Co, 
Sim Fairy ifuilitiirg. IfrnmtttpotfSr Mimfutota S54IM 



CUP OUT AND HAIL THIS COUPON TODAY - OH CALL TOLL FREE 1S8QQ)~32MU0, 

f Except in Huh nii nr Atoske). 24-HOUR ANSWERING SERVICE. 



FREE 

BOOKLET 

This little hook 
ti us fe l p c U 
change T h e 
live 3. of thou- 
sands of good 
people, jus I 
like you. Just complete the coupon* 
dip it out and msiif it m ils today, 
Get started now for a brighter, 
more prosperous tomorrow! 






Foley Manufacturing Company 
1 5101 Foley Building 
I Minneapolis, Minn, 55413 

I YES, 1 would like to receive comnieto details 
I nboul how I can easily star! a profitable, Foley- 
| &qu(pped sharpening shop Please rush me your 
I r REE booklet, wrthoul any cost qr obligation, that 
J gives me lull detail son how I can quickly start my own 
I business 

fl NAME 



i 

i 



ADDRESS. 



i CITY 

I 

| STATE 

! AREA CODE. 



.PHONE NO.. 



Reas Whal T lies a Foley 
Shop Owners Say: 



Shop will gross $40,000 . . . 

■ . , likes being independent 

‘7 worked m varifnt.% indtt 
Uitdjobsfta \ ear* . and afwtty* 

Wofirfererf if t i - mi A f tit i / X i 
mom's. fat \n*m ut?e ffor. why i 

r puttin' t do it / tit my.teff So 
after h7Xtng my regular joh, i 
ripened my Fttiey .shitfpe tun a 
shop in the basement of my 
fu mi t f uni v find u minimum « if 
ttt.ih ut utrrf with, hut Foley 
ftmmt -edthv hahme e .lfy ship 
wifi tirox s os'irr $4UJHHi this 
year, atuf f tike the f'erlmx of 
running my own shop withutt 

iJn.llL fWir^ Jfdfc '.itiTtt'rtfl*' 

Will Woscotl 
Willoughby, Ohio 44 M 4 



Husband and 
wife have a 
going spare 
time shop 

"I'm a eottsirae ■ 
ft an foreman 
ttriif m\ i nit 1 is a nurse'* atde 

Our Fairy x hop fit. % m ukeh 

with our regular jobs, and H‘r 

aim e.urtf motiu) ()ur stu ia 
htdp t ml Hat., so r mr\ ti re ai 

family hnsineis. 

"Fm Stiff imt ytjitntc to retire, 
hut li 'hen f tfo Iff have a iery 
i food business hath Up. Foley 
equipment helps as Jo i*omt 
wort, ami brings i n stonier,* 
finc h H ill i naae pih% ON a r e Ha- 
lt O hint* . . w have a lot of 
rep 4 ‘it t ha a ine s s the V r H r 
around. " 

VIcKdt Koxloskli 
Sluryls. Uicfilgnn 49091 
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CARCUNIC 

SOLUTIONS 
FOR MECHANICAL 
HEADACHES 
BY 

MORI SCHULTZ 



lioned by Mr. Rosen kranz and was 
about to buy a now TAC sensor for 
my 11179 Buitk Regal (301-eu.dn. 
engine) when I found that the flap 
valve in the air-cleaner snorkel 
wasn't working. 1 checked this valve 
after a drive of 20 miles. It should 
have been fully opened. It was com- 
pletely dosed. After working the 
flap free and lubricating pivots, the 
engine hasn't so much as bleeped. If 
you hadn't written about Mr. Ro&en- 
kranz's experience, 1 wouldn't have 
found this inexpensive solution to & 
bothersome problem. Thanks, Cur 



Blanket statements 

My car, a lg&? "Blankety-blank- 
blank*" has to have premium leaded 
gas. Without it* the "blttukely-hlank- 
blank** engine experiences loud 
pinging* fouled sparkplug* and af- 
ter-running and just run# terribly. 

Since a lol of oil companies have 
stopped m d k i ng p re m i u m lea ded ga s, 
l have to find an alternative. Some- 
one told me that mixing a half tank of 
unleaded gas with a half tank of reg- 
ular leaded gas. which is still a mil- 
able* produces a mixture that's fin 
octa neh igher tha n the two alone. B it t 
Ive also heard that using unleaded 
gas in an engine designed for leaded 
gas will damage valves, ts there any 
truth to either of these rumors f — 
H.H, Mayton, Dayton, Ohio . 

Your letter is one of several I've 
received lately that deals with prob- 
lems created by the demise of premi- 
um leaded gasoline. [ blankety- 
b tanked out your car’s name and 
engine, because I want other read- 
ers with the same problem to realize 

that the possible solutions I'm about 
to give apply to all makes and 
engines. Possible solutions come 
from Chrysler Corp. 

Says Chrysler: "With the dimin- 
ishing supply of premium leaded 
gasoline, many requests have been 
received from owners on w p hat they 
con do to modify their engines so 
regular or unleaded gasoline can he 
used." 

Here's what to try H m the order 
you should try it: 

■ Retard specified ignition timing 
2°,, hut no more. If you exceed 2*, you 
run a chance of overheating the 
engine, burning valves and reduc- 
ing fuel economy and engine perfor- 
mance. 

■ Blend regular leaded gasoline 
and premium Unleaded gasoline in a 

mixture to attain a slightly 
higher octane level than leaded reg- 
ular will give by itself. As long as 
you mix some leaded fuel with 
unleaded ga^ you don't have to wor- 
ry about valve problems. Exhaust- 
valve seats of older ears requiring 
leaded gas are not hardened and 



may wear if there isn't lead in the 
fuel. That's why you should not use 
unleaded gas alone. 

■ Use a thicker head gasket to 
reduce the compression ratio and, 
thus, the requirements for premium 
leaded fuel. When a new gasket has 
been installed, the engine may run 
acceptably on regular leaded fuel, 
without the need to blend it with 
premium unleaded. 

1 Use a piston with h shorter piston 
compression height. Piston com- 
pression height is the distance from 
the outer line of the pin hole to the 
top of the piston. A shorter, height 
reduces the compression ratio and. 
with it t the need for high-octane 



Clinic , — Gerald Foon* Germantown, 

Tenn. 

■ I'd like to add a word to the tip in 
the September Car Clinic concern- 
ing the TAC sensor. My 1979 Chev- 
rolet Monte Carlo engine* a 231-cu.- 
in. VS, started pinging at 20,000 
miles. Two trips to dealers cost me 
$ 100. After lO.tKK) miles, 1 found the 
cause — a ruptured diaphragm in 
the exhaust-gas recirculation ( EGR ) 
valve, I found it liy moving the valve 
by hand with the engine running at 
fpst idle. As 1 did, the ping Stopped. 
Cve replaced the EG It valve and 
haven't heard a ping since. — 
Charles S. Ratliff, Austin. Tex. 

Idle chatter 



fuel. If a piston with a shorter com- 
pression height isn't made for your 
engine (ask your dealer), machining 
.030 inch from piston heads will 
result in the same benefit, 

Zinging H to pinging 

Last September, in Car Clinic* 1 told 
how Tom Rottenkmnz of Milwaukee 
solved a pinging problem in his 1978 
Pontiac Bonneville (301-cu,-in, en- 
gine! by replacing a defective ther- 
mostatic air-cleaner (TACl sensor. 
Two readers found other reasons for 
pinging. Here's what they say: 

■ I had all the symptoms men- 



The steering idler arm of my 1980 
Otdtimabite Cutlass LS sedan has 
considerable up-a ml -down move- 
ment* / found this nut when 1 was 
u nder the ca r checking for someth ing 
else. My dealer says looseness us nor- 
mal* because GM has been using 
spring-loaded alter arms since 19?i* 
According to the deafer* thin design in 
supposed to absorb shock better. The 
idler arm of my old 1971 Cutlass was 
replaced at 70 /dm miles with a rigid, 
not a spring-loaded, part * The idler 
arm of my neighbor's 1977 Cutlass is 
rigid, too, la tuy dealer giving me 
(Ptfrize Turn Jti flape 54 ) 





Bump and grind 

The rubber bump slops on your car's suspension am 
probshfy the most ignored component of the entire 
v-ehcre. Vet, mey are important end should be cheeked 
every time you gol a chance , Qur suggestion fr to do il each 
time you change your oil 

The bump slops are here to limit suspension travel when 
me suspension bottoms out. They keep metal from hilling 
metal 

Look lor rubber has been chewed away by hard 
impacts or compressed and scalloped by constant, less 
narsh rubbing 

The presence of either of these conditions 
means that the shocks have gene bad or the 
springs have lost thar tension. After you rem j 
edy the condition, ddnl lor get to replace the 
bump slops with new ones. 



R 

BUMP 
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The Director; 

It points the way to lower heating bills. 



Kero- Sun 9 never stops improving the kerosene 
heater. 

Our latest technological breakthrough: The 
Director™ Not only is it portable, like all our heaters, 
but it swivels 60 L to beam heat where you want it. 

Like all our Kero-Sun Portable Heaters. The 
Director also lets you set your central heating sys- 
tem low and heat only the room you’re in to cut your 
fuel bills. 



The Dimeter has a stunning contemporary 
design. High output (rated at 11.700 BTlTs per hour) 
—enough to keep a 24' x 18' living room cozy and 
warm. With up to 32 hours of burning time for just 
a few cents worth of kerosene an hour. And no 
smoke or odor during operation. 

There are now 7 UL.-lisied Kero-Sun models to 
choose from. 

See them at a store near you today. 




mom 




The good news in home heating. 

1901 KwSun, IrtC 



Kers-Sun, Inc.. PQ. 0337. Washington Depot, CT 0OT94 pm-? 
Pleas ti send me more kitormalion and the name of a 
Kero-Sun Portable Healer deals* ^ear me, 

Name 



i 



Street Address. 






.State 



-*P- 



Ctieck local codes for permitted uses. 







CAB CUNIG 

{Carrtmueq from 5?t 

straight talk or double tatkt — Jim 
O'Neal, Columbia , 5.£\ 

Answer your own quest] on base ft 
on iheae facts* Jitni 

■ GM uses two different idler arms. 
One ifl threaded and not spring-load- 
ed. The other is a rubber bushing 
design and not spring-loaded^ 

■ An idler arm is supposed to have 
some vertical movement, but not 
“considerable 0 movement* Accord- 
ing to GM specs, the idler arm in 
your car should have a vertical 
movement of v 9 inch under a 25- 
pound load. To me, this is percepti- 
ble up-and-down movement— not 
considerable. If you need help, call 
your local GM zone office listed in 
the owner's manual. 

Rundown on diesel fuel 

At the 1980 Fuels and Lubricants 
Conference of the Society of Auto- 
motive Engineers (SAE), MJ. Mc- 
Millan of General Motors Research 
Laboratories said, “In our opinion, 
satisfactory fuels are not available 
for our die ad engines." 

One of the problems mentioned by 
McMillan is the tendency of diesel 
fuel to form wax and moisture that 



turns to ice in cold weather, plug- 
ging up biters. One filter is inside 
the fuel tank, and one is on the 
engine. 

To combat problems, GM devel- 
oped two pieces of equipment the 
company has adapted to diesel en- 
gines now being manufactured. One 
is an in-line fuel heater that heats 
fuel before it passes into the engine 
filter. The heater cuts down waxing 
and icing that can plug the filter. 
The second is a bypass in the fuel 
tank that's been made part of the 
pickup fi tter of the fuel sending unit. 
The bypass diverts water. 

McMillan claims that the two 
pieces of new equipment have per- 
mitted satisfactory operation of GM 
diesel engines in a temperature of 
minus F. This, he says, is an 18 D 
improvement over diesel cars with- 
out this equipment. 

Presently, th* in-line fuel heater 
is not available for cars built before 
Dec, 8, 1980, Models manufactured 
after this date have the heater. 

The GM diesel fuel electronic sys- 
tem I reported on in the January 
Car Clinic doesn't possess the by- 
pass <the electronic system senses 
the presence of excessive moisture 
in the tank). However, you can 
replace the pickup filter of the elec- 



Infiation thafs 
good for you 

General Motors has 
good advice regaling 
the sni'alion pressure to* P- 
meinc rediet tires, now be- 




ing installed on many ol its models. The advice 
is valid lor any car equipped with P^meincs, 
whether the lires are original equipment or 





replacements. 

“Sonne models (wllh P-meirlc tires) wli 
specify pressures up ro 3$ p.ai.f GM says. 
"Note that this ss a coid Inflation pressure, if the 
lines are checked when ihey are hoi ifom driv- 
ing. their pressure should be set at 4 p.sj 
above the recommended cold pressure- No! 
maintaining the proper pressure decreases fuel 
economy and causes (ires io wear out i aster' 

Some caws 
equipped with 
P-metrles may 
have tire infor- 
mation 



pressures— 
one i or maxi- 
mum load and one as 
an optional pressure. 
GM says. "For the lon- 
gest lire life and best 
fuel economy, always 
adjust 10 the higher of 
ttie two numbers.* - 




LET TH E SUN S H IN E IN Skylights otter a striking and inexpen&rvt way to improve your 
day time living- Pleasant, ettki-enl overhead day lighting will Iran^orm dull rooms inlo 
bnghi, cb&arfuE, much more livable space Each Vgmerama prrngs definite solar wmter 
beat-gain with naiural air-condiriOfiing Complete package, double domed units til any 
loof. any roofing , and any cii male Pteese wnfo for free Jifertfyre 
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plastic-domed ventilating skylight 
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75 Channel Drive, Port Washington, N.Y 11050 15161 833-5000 

CODynghi 1970. Venla^ma Skylight CorpdrsSia^ 
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Fof anfthijig ihoi Slicks or Squea to- 
nnes ignitions in bools. nV% r 
Protects reels, guns against rust. 
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Wt>A Q COMPANY San Diego. CA92I 10 
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Ironic system with a pickup filler 
that incorporates the bypass. An 
alternative is to replace the entire 
fuel sending unit with the sending 
urtU made for 1981 models. 

The SAE discussion about diesel 
fuel brought to mind questions Car 
Clinic readers have asked me about 
diesel-fuel blends and do-it-yourself 
blending for GM diesel engines. 
Here are some points regarding 
these questions: 

■ According to present GM thinks 
mg. you should use No. 2 diesel fuel 
if the average daily temperature is 
above 20 n R> and No. I diesel fuel if 
the average daily temperature is 
below 20 5 F. If No. I diesel fuel isn't 
available, use a blend of No. 1 and 
No. 2, which is considered a winter- 
ized blend. The only way to deter- 
mine what is going into your fuel 
tank is by asking the fuel dealer. 

■ Under no circumstances, says 
GM> should you blend home heating 
□it with diesel fuel in an attempt to 
improve cold -weather starting. It 
will plug up fuel-system orifices and 
cause poor performance, 

■ This year, GM says. donH blend 
gasoline with diesel fuel in an 
attempt to improve cold- weal her 
starting. Last year, GM said that 
adding gasoline in a ratio of "5 per- 



cent diesel fuel to 25 percent gaso- 
line was okay r What changed the 
company position? Probably the fact 
that blending gasoline and diesel 
fuel is not safe. 

Shiftless 

The manual transmission of mg S9$0 
Chevrolet Citation is h&rrl to get into 
fir at gear — so much no that l fre- 
quently haiw to start the car moving 
in second gear. The dealer has 
inspected the shifting mechanism 
and has found it within specifica- 
tion, — Donald C. Dmuu Ufackwooti, 
N. J , 

You're one of many GM X-budy 
car owners experiencing shifting 
difficulty. Service bulletin dO-I-62 
calls for inspecting the shifting 
forks and replacing them if they are 
worn. Service bulletin 80-1-37 call? 
for replacing the input shaft bearing 
to provide a loose, rather than 
a pre^a fit 1 which causes the bear- 
ing to bind. This leads to hard 
shifting. 



GOT A PROBLEM WITH VOUF CAR? 

■Just ask Mart stout ft Stirtd ytsurcu^ston to tf\e Ca^ 
CfliWC, PopUfSf Atectortfes, 22* AteJf 5 ftft Sr H New 
vtart, N.Y. fflOJfl. Wltoto? tefler? C^nnof to answsretf 
tn^viduatiy, prtibhma fhai are ot go waf w?f*rejr m H 
to PtftoitoC m Ito MJufflrf 



SERVICE TIPS 



■ Generally, *97610 1901 Chrysler cars and 
(rucks wiih power fleering have been gelling 
kind of messy undar the hood. Fpwsr-sEeercng 
HukJ has been leaking from (he pump reservoir 
cap because of spEasfiing, 

Now, however, there is a new cap available 
Ehal stops (he mess Lt has a baffle Ural keeps 
splashing fluid inside lha reservoir, where ii 
belongs . The new cap,, which you can buy from 
a Chrysler deaS&r, gaea under pan No 
4319035. 

It only s slighi dampness forma on itie pump 
housing, you don't need Ihe new cap Siighl 
dampness is a normal condition, so s ave you# 
money. 

■ II you own a 1974 Ford or Mercury 
equipped with a 40G-cu.-in engine and asreon- 
dttionmg, do noi work under me hood with the 
engine running. About 253,500 of those cars 
have been retailed to check me iiexible fan, 
whgti may fly apart and cause injury. If you are 
a car's first owner, you will be notified if your 
vehicle ts involved. 

If yog did not purchase (he car new. contact 
a dealer or Ford Malor Co., and give lha vehi- 
cle iden(rfica(ion number, lo determine if your 
car is involved. 

■ EJont fres— GM has announced ihaE brack 
cattiori (SOolJ in the air crossover of how- mi la- 
age cars with diesel engines is normal, and 
won E cause any problems Eithausi gases 
enlet Ihe air crossover, depositing soot, 
because oi (he way the EG FI works. W* 
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COMPLETE BOOM 



'POLAR SCIENCE B 

vjBRj^W 

pRlSTOFOn 



ns. HOW TO BUILD 
GREENHOUSES, GARDEN 
SHELTERS & SHEDS by Thomas R 
Jchi«. Pub. -it SI 1.95 



042. FORMULAS, METHODS, TIPS 
& DATA FOR HOME & WORKSHOP 

by Kenneth $w**ey, Revised by 
Rotten Scharff, Pub. at i IS .95 



084. DeCRlSTOFORCTS COMPLETE 
BOOK OF POWER TOOLS by R j. 

De Cfistofom. Pub, at $14,95 



101. WOODWORKING PROJECTS 
FOR THE HOME by contributory to 
Popular Science magazine, Pub. at 
$12.95 



097. DO-IT-YOURSELF PLUM BIN 

by Max Alth. Pub. at $12.95 



119. HOME ENERGY HOW-TO by A. 

J. Hand. Pub at ST0.9S 



105. COMPLETE BOOK OF 
WOODWORKING by Rosario 
CapotcKto. Pub, at 516,95 



109. BASIC HOUSE WIRING by 

Monte Burch. Pub, at $0.95 



128. GREAT TOOL EMPORIUM by 

David X. Manners. Pub. at $16,95 



116. DeCRISTOFORO'S 
HOUSEBUILDING ILLUSTRATED by 

R.J, DeCristcforo. Pub, at $18.95 



02. COMPLETE TREES OF NORT 
AMERICA BY Thomas 9. Elias. Pub 
$19.95 



089. MASONRY & CONCRETE 
WORK by Max Alth Pub at $14.95 



161. LEISURE HOMES by Alfred W. 
Lees with Emesi V. Heyn. Pub. at 
$18.95 



1163. HOW TO SERVICE & SERAI 
YOUR OWN CAR by Richard Day 
and U.S., CANADA & MEXICO RC 
ATLAS, fcounts as II Pub. al $96,90 



Mail attached card, clip and mail coupon, or write toe 

POPULAR SCIENCE BOOK CLUB, RO. Box £006, Latham, N.Y. T2T11 



BOOKS FOR 0 Niy$Q 95 

when you join the ( upnl'S ) 
Popular Science Book Club 

And then keep saving on books covering a wide range of do-it-yourself subjec Is. . . 

home repairs and improvement, housebuilding, woodworking, house wiring, 
tools and workshops, appliance repair, electronics, masonry and carpentry, how 
things work, home protection, shop math, modern technology, energy, the 
wonders of space and modern science and many other popular science subjects. 
Every month you can preview a giant selection of up to forty books and more. 
These include the best new books from the finest how-to publishers plus ihe 
Club's special custom- writ ten books— available to members only, at disc ount? 




How Popular Science Book Club Works 

Fir si pus! fricfe any irm of m books iisim here (up rq 
557 E5 MUlfi of indicate y&ur Choice on rhe 

aviac hed card arm mail Se no nq money now Vte 1 1 i btU you 
liter lor only 53.95 plus delivery and handling. 

Then aooul every lour weeks t 13 Times a year), you’ll 
receive a Club duiiehn describing the coniing main setec- 
-*1- . IL Tson d nd a\ tomato hooks 5lso aviate ti you wd.nl the nis»n 

telethon wily, do nothing II will be sen! tg yqu automat*- 
Calry If you don'i warn the mam selection, gr wjnr oiler - 
■nal^ hooks. or no books, atmply indicate your wishes an 
: j ' I me tofm ihat comes wiiH tne bulletin and reiurn it id u$ by 
■ She date mdecaled Club mailings uireimly scheduled to 
assure you gf ai leasl 1 0 day?; m which Eu do Ifiis @u r m rhp 
unlikely event itnai you don't have 10 days, and you receive 
an unwan red selection, you may return ;r at our expense 
Ml After receiving your joining srupnww your only obi: 

B&: option is to buy iwa more regular selections v alter naies m 

ihe next year. Mw tuhl reembership may be cancelled at 

any lime, by dimer you or me Club 

^ & D45CGU N TSf Club books are com rablg in evqry way 

“ — paper printing , bmdi ng , i^ckel— lo the or igi na l pu bush ■ 

" er" s ed irons, yai rmimre may save up to 50 % jnd 

sometimes more on hundreds ul bargains tm&red each year 
m ihe Club Mail me catd today 1 
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POPULAR SCIENCE BOOK CLUB po bo* joog, Latham, W.Y. i2in 

As a new member, take any 3 books for $3.95 
and get your $15.95 copy of Weatherizing Your Home FREE! 

Please accepl my membership in Popular Science Book Club, as described in the 
ad, and send me my FREE copy of WEATHERING YOUR HOME r265j a I ong with 
my three lOimng books l listed below bv number on ihe dotted lines), BiFI me laler 
for j-ust $3.95 plus delivery and handling. My only obligation is to buy just two more 
books within the next year. A modest charge r'or delivery and handling is added to 
all Oub shipments. 

Book No. ...ii* Book No. Boole No. 

Name — - - 

Address 

City . 

Slate Zip - 



This offer valid only in US. A. and Canada and only lor new member*. 
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LISTENING POST 



GM for 'B2 

Ford and Chrysler fired their big- 
gest new-model salvos last, fall — 
now attention shifts to GM's heavy- 
caliber ammunition being readied 
for introduction in the next several 
months. This includes the much-dis- 
cussed J-car front -wheel -drive sub- 
compacts, downsized A-car interme- 
diates, F-car sporty coupes and 
smaller, more fuel-efficient light 
trucks. 

As you probably know, the first 
wave of J-cars will replace Monza 
and Sunbird in May, Called Cavalier 
and J-200Q, respectively, the Chevy 
and Pontiac Js will come in two-door, 
four-door, three-door hatch and five- 
door wagon variations. Selected 
Cadillac dealers will get an expen- 
sive, extra-luxury, four-door version 
called Cimarron. Buick and Olds 
dealers must wait until fall for their 
own Js. All are powered by a new 1.8- 
liter (Chevy-built), four-cylinder en- 
gine. They feature unique conical, 
variable-rate coil springs as part of 
Pontiac-designed rear suspensions. 

The '82 intermediate fwd A-cars 
(due this fall) basically are stretched 
X-cars with more room, added luxu- 
ry and extra features in two-door 
and four-door sedan variations. Ten- 
tative names are Chevy Commodore 
and Pontiac A-titJUO {replacing -Mali- 
bu and LeMans), but Olds and Buick 
will probably keep their successful 
Cutlass and Century nameplates. 
The base engine will be Pontiac's 
2.5-liter Four, while both gasoline 
and (Olds-built) diesel V6s will be 
optional. The current rear-drive A- 
car wagons will be retained in GM’s 
lineup for the time being. 

Performance-car lovers will be 
pleased by the redesigned '82 Chevy 
Camaro and Pontiac Firebird F* 
cars, which will retain their rear- 
drive configuration. Spy photos 
show this handsome pair to be as 
sleek and sexy as ever, in downsized, 
lighter, more fuel-efficient form. 
Both feature soft* body-color bum- 
pers with fixed, quad, rectangular 
headlamps on the Camaro and pop- 
up single lamps on the Firebird. The 
2-5-liter Four will be standard, but 
V6s and even small V8s (both fuel- 
injected and turbocharged) will re- 
main optional, along with (at last! ) a 
new five-speed manual transmis- 
sion- MacPherson struts will carry 
the front suspension, while coil 
springs on a solid axle will support 
the rear. 



Finally* Chevrolet and CMC Diva, 
plan to introduce American-built 
minipickups for '82 — a bit larger 
than the Japanese type, but consid- 
erably smaller and more fuel-thirsty 
than current U.S. models. 

Ford shopping abroad 

Afraid of future diesel emissions 
standards and hoping to achieve die- 
sel-type fuel economy with strati- 
fied- charge, programmed -combus- 
tion “PROCO” gasoline engines* 
Ford Motor Co. has lagged in diesel- 
engine development. But PROCO is 
no longer considered a viable alter- 
native, and American buyers seem 
enamored of GM oi l -burners and cer- 
tain foreign cars. So Ford has taken 
its giant shopping bag abroad to buy 
state-of-the-art diesel technology. 

First stop was to respected Gcr 
man carmaker BMW. which will sup- 
ply high-tech, six-cyhnder turbodie- 
sels for '84-model Lincoln and Mark 
luxury cars. Then it was off to Japan 
to strike a deal with Toyo Kogyo(TK 
is Ford's Japanese partner and mak- 
er of Mazda cars and trucks) for 
small, four-cylinder diesels that 
may find their way into Escort/ Lynx 
(E/L) and other fwd sub com parts by 
late ’82. Starting this fall, TK, which 
already manufactures the E/L four- 
speed manual tr&nsaxles, will also 
supply closer ratio E/L five-speed 
boxes. 

Ford mini due In '84-'B5 

In response to rival GM's plans to 
put three-cylinder minicompacts on 
the U.S. market by the ’84 model 
year. Ford is planning its own mini- 
commuter car. It will be introduced 
at approximately the same time ns 
the GM mini. Word is that the fwd 
Ford two-seat mini will be powered 
by an imported, three-cylinder en- 
gine displacing about 0.9 liters. 

More Chrysler email cars 

Chrysler, meanwhile, is preparing 
future variations of its two major 
fwd platforms: the L-car (Omni/ 
Horizon) and the all-new K-car. The 
former is scheduled for a major face 
lift for the ’83 model year and possi- 
ble replacement by a smaller Mitsu- 
bishi Cham p/Colt- 1 ike design by mid- 
decade. Chrysler partner Mitsubishi 
has been asked to supply its four- 
cylinder engines beginning in late 
1984. K-car spinoffs planned for '82 
introduction include at least one 
sport model, a minipickup and (a 



year earlier than expected) a line of 
larger, fancier versions to replace 
the current mid-size Le Baron and 
Diplomat. 

Flve-epeed transmissions 

One of my pet peeves, as a confirmed 
self-shifter* ia that, to my taste, 
there isn’t a decent manual trans- 
mission available in an American- 
built car. Among the hod-rod set, 
“three on the tree" gave way to “four 
on the floor" years ago, But Detroit 
was looking the other way when the 
imports started including really ver- 
satile five- speed s in virtually all of 
their cars a few years ago. 

Ford designed a new four-speed 
manual for its Escort/Lynx (built by 
Toyo Kogyo of Japan* which 
produces marvelous five- speeds for 
its own Mazda cars). But it'a obvi 
ously designed for economy alone — 
not for fun and smoothness of oper- 
ation. Ford’s new Mustang/CapH 
"five-speed" is actually a four-speed 
with an overdrive gear inconve- 
niently placed far right and back, 
requiring an awkward U-shaped 
shift from fourth. And there's no 
available five-speed for Chrysler's 
new Reli&nt/Ariea or GM's X-cars. 
However* Chrysler says one is com- 
ing, and GM may purchase some 
from Isuzu for its upcoming J -cars. 

Key Detroit gathering 

Auto engineers from nil over the 
world will meet in Detroit the week 
of Feb* 23 to trade ideas on the 
industry's technical problems and 
passible solutions. The occasion is 
the annual Society of Automotive 
Engineers (SAE) International Con- 
gress and Exposition. The 1931. 
theme is: The 'ft Os — Decisive Decade 
for Global Automotive Technology. 
SAE says this year's Congress 
should be one of the largest ever 
held. m 
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QUESTIONS ANSWERED 



Meddlesome metal 

l hare n ATnyfuj dryer Huirftd ,Vo. 
KDE&OG ¥ serial So. 171117. Three or 
four times n year* metal objects get 
past the seat ami short nut the ele- 
ments. h i the problem and ichci t 

can / dvf — T.E. Slock net, H'lMJtfopi- 

Salem, A\C. 

Your problem could be the result 
of either foreign objects in the drum 
or a loose or missing drum seal. The 
drum seal is a felt strip that adheres 
to the circumference of the drum. It 
keeps the heat from escaping and 
prelects the elements from foreign 
objects. 

To check the felt seal open the 
dryer door and bend bark the rubber 
flap, The seal should be visible. 
Check various places around the 
flap, [f the felt seal is missing in 
spots or totally gone. it must be 
replaced. 

The replacement procedure is 
time-consuming and complex. It 
should be done by an authorized ser- 
vice technician. 

A final tip: Always examine nil 
clothes for loose change, hairpins, 
jewelry and the like before placing 
them in the dryer. 

E3chau$t fan doesn't 

Our Sntone model So. JOMJ /ft are 
hood with fan doesn't putt u* tret! as it 
once did. The motor aws examined bsj 
an electrical repair shop and if 
checked out oka y. H7fa( is nnj prob- 
lem? — Donald J. Smith , Alexaudria< 
La, 

If your motor and fan have been 
bench -checked, it 1 a a pretty safe 
guess that the problem is in the 
ductwork, 

Start by cheeking that the spring- 
loaded ilap in the roof or wall cap is 
working. Turn on the fan and 
inspect it visually. Regardless of the 
speed of the fan, the flap must open 
so that air can pass through, ft is 
common for such flaps to become 
H frflzen tp due to rust N corrosion, or a 
stuck spring. 

In some cases, a sticking llap can 
be simply cleaned and lubricated; in 
others, it must be replaced with a 
compatible part from the fan's man- 
ufacturer. 

If the flap is okay, remove the f tin 
from its housing, and using a lamp 
with a strong beam, inspect the 
inside of the duct. Repeat the inspec- 
tion from the other end of the duct 
by removing the wall or roof cap. 

Lf there is excessive grease buiid- 



upi remove it, using a safe cleaning 
solvent. Tie rags around a lung pole, 
such as a broomstick, and work all 
matter loose. Under no circum- 
stances should excessive grease 
buildup be permitted to remain in 
the ductwork, [fit cannot be removed 
easily, replace the clogged sections. 
Occasionally, ducts may be 
clogged by nesting insects such as 
bees, wasps and hornets. If your 
inspection reveals this problem, call 
in a professional to have them 
removed, 
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Whether fan Is dueled through roof or 
wall, dean out the network regularly. 



Finally, there is a remote possibil- 
ity caused by the ene rgy-c on sciouk 
tightening up of homes these days. 
An exhaust fan mutt have make-up 
air. This means that air must be fed 
to and drawn through the fan con- 
stantly. Make-up air is usually sup- 
plied by ill-htting windows and 
spaces around doorF, If your kitchen 
is tightly sealed, the fan's efficiency 
will be greatly diminished, [n this 
case, remove at ieast a V*-in. strip 
from the bottom edge of each interi- 
or door, or leave a door open during 
fan operation. 

Ice man someth 

/ hare a 6-geur-old Wtirdif refrigero- 
r or-fweztr model So. l r I*Q 1 75$. Lti$t 
summer, the freezer blotter motor 
stopped running. 1 found ice in the 
bottom of the impeller housing. The 
heaters checked okt t j. Sow, the blow- 
er has stopped again. Once more. Tec 
found ice hi the bottom of the hous- 
ing, causing the impeller to drag. 
VTAaf is causing this i'c* 1 buildup? 



— Justin G, Hcngen, Omaha , k \V^, 

Frost-free refrigerators such as 
yours usually have a timer motor 
located underneath the refrigerator 
that activates the heaters. Looked 
at head on, the setting should be at a 
350'' angle for the ‘“off' position and 
at a 10 : angle for the “on" position. 
Perhaps your points are worn or pit- 
ted in the motor (likely), or there's a 
loose connection or frayed wire (less 
likely). 

There is a thermostat inside, un- 
der the freezer floor, near the heat- 
er*. This is a temperature- sen sing 
type, and is not adjustable. If it is 
defective, it should be replaced. (Re- 
fer to the convenient wiring sche- 
matic most manufacturers glue in- 
side the frame.) 

A tricky trouble spot in many of 
ihese units is the internal drain 
from the upper freezer compart- 
ment, If food or packaging scraps 
partially block this, melt-water can- 
not drain out during a melt cycle. 
This water wi II refreeze, and gradu- 
ally ice will build up. Check your 
drain hole carefully. 

No frost on tier pun kin 1 

f hare ri enr-otd frost free HVjt- 
tiughouse. Model RT H5R, Recently* 
food began to defroxt in the free ter* 
and the refrigerator begun to get 
warmer. The service matt so id to let 
the uv if defrost completely arid it 
would be okay. / did thin and it 
seemed to work. Hut he said 1 should 
also put in another heater, VV/jp did 
thin happen? Should 1 put in another 
heater? — Marian? IJcpfuta* Pentuit- 
cm> Pa. 

Since the unit is 5 years old and 
apparently has operated well previ- 
ously, we see no reason to put in 
another heater. Again, we think you 
can take a cue from Mr, Hengen's 
problem above: Check the internal 
drain for food particles or other 
material that may be blocking it. A 
good maintenance tip to get the 
most out of your cooling coils is to 
vacuum them clean, This is a most 
important and frequently neglected 
operating hint. The job can be messy 
and tedious, but attention to it will 
pay off. IW 



tf you Fi j'-'-s a qu&sfiDn about any appih 
send it to Appliance Cfinic, repute* 
toetbttn It*. 224 West 57 th 5L, New Yatk, 
N.V. 100J9, Sorry, tour r&rrers cannot ba 
snswfi/frd indivnJuaJfr- Pro&Pems of HffdP 
rntwest w\\l be ^scvs?ed tn t*Vs co/umn. 
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NOW TOU CAN BUY DIRECT FROM A LIQUIDATOR! 

Wi bur Ira inwnlnnsi tom companies ftn U.S Mrrr^ijodrs* Stoatoi Hilatii Uimtfi ewnra. 

daoofvtwHMS, lift jwra moMi, dwunrti. bankrupt we. &jri r&figesyrrs . A. Hi oftr Pi* ns wirtv d ■ndundiH lor 
safe (a you GlraugR but rranturjf catalog L^juCttm or iiwtIby'' Afl mn*uft4u Hstad m our [vHeitert u in oat 
iMiitnoUtfi Tta mertfurtitK Ranges *itfi -thhi 9ms ottiniart aim ibdr^mtafttireibrDuQhLfl Tha nanihiy ^ 
nil rttJWe ill nt« fflp^h^ruirsf fflctnlf^ ic^irt?! ww jnd mM »to 4W mbl purctari 

ton in il tfeto* nivHibc^ing wfl 

Pictured C*t» If 1 sapipiinn nf mu l hw d OH 4p*q WAP 111 # in | rawrt ^^m'i 



1 1 w a.ocms t*s ply 
% n I D Beanes 
Sue LlitS».M« 
Our Price m.Wt eo- 
10 Or Mon ttT.Wea. 



56 H. Outdoor 
Etf&AflAA Cw4 

ie Gauge-2 Wife 
Sue ii-srSS?»oa 
Dur Price W ea. 
12 Or More S3 99 w 



Lnm Mnir Slid* 

Sug List £5 9 S« 
Orf Priw SI 43 ft*. 
10 Or w*re *1.00 53 



W <s ip jk* 1 to mpni mlariHlad in pmeftiiflg meidHrHur ^nr.i ^ ij*n jmi partfr pn&rin rnubwvclE mu 
mjni-b*c pin? jswH*. seeds, rtociral pt&diKai s hAuuhnm ic*rfrs *->a *i iyp* qJ fcyjwi! and IndutiiW imiAi 

Dw M to wrtety -nr products m pffaiur e^p«u £y tewtt ol PI F*n ■I'rr w wh ttiil mu urUr mtrcftimjiu ton 

wr catalog tnn 4 aretf rscsiif>; n ycu art dftsjftitfm* Irh iny rmon VGor BjKcJHJOwt i« -m be mu\i J§d lac Pi ppbfri 

fe wi r^lty aifStorlpd m tf EttftMtf liquid's 1 md mail nrap corporator mtf mrt# you In rfi«t *4h agr Imai M 

Ccmnwrea. 

Fill our Hrt Manfi'i gnfcr Cujrk MU* arc turd lor ft* LrfluKlKOri ist JftrttlEWy ■ cxlAiq lL-liy 

iilMr WnCiFp., f.Q So i 117. Cwwiiit Mk ill 17 



□ £#iUj**d 4 to cJiea at tns nef qf mr iflr JU.SO hr one a titscr-aon 

□ th+flf ^ to ™c* tvd 9^K1 Wp 

□ tkflsick II. $ S29 M m U.& Mi H 
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Electrical-circuit ID 



To identify electrical circuits in 
your home p number the inside of 
each outlet cfcver plate with a felt- 
tip marker to correspond with its 
circuit number on the control box, 
circuit breaker or fuse cabinet. 

— Leslie J. Nutting 

Holder for auto parta 

A sardine can with two magnets 
glued to one side is a handy smaLl- 
parts holder for under-the-hood 
car work. Attach can to the 
engine and drop in nuts, washers 
and other small items to keep 
them in sight, 

— Lane OlinghQUge 

Cleaning palm off hands 

You can clean your hands more 
quickly after you've completed 
painting jobs around the house if 
you rub your hands with a small 
amount of cooking oil before 
washing them off with soap and 
waters Robert Slade 



Protective labels 



Protect typed or written labels 
from soil and wear by coating 
them with dear polyurethane fin- 
ish. It protects labels without 
streaking and smearing the ink, 
as other dear coatings often do. 

—Walter E. Burton 
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Adding So l*r To Vour Ham*. Stop-by- 
step insduclians on plan rung and InflLalSing 
5,D]ar-jH3werfld he=i1Jn& *y#tem* jet # naw qt 
S xjsiin.g horn* Publish*: s Last 512.33. 



How To DnLgn ft Build Energy- EITId cut 
I KrtplaO*i ft Chirunryvtl whpo wntj-'s Gride 



BBSJ^Stes 



NT JffFf** . 



WB 



• List Price 

578.65 

• Over 1,800 pages 

• More then 1,000 illustrations 



id It Energy-^ He* . Ed, A bltiLo dE 
nd-money-Siivicig adviCo on, making 



anej&y^ajK 

jftiUr home M1trgyeffld«il from Ihfl 
around up. PutiU?fh« H s U4d 527.StJ. 



rrtt 






THE MJiSTER 
HANDBOOK OF 
ALi, HOJlfF 

heating systems 






PLUS . . , 
receive a 
1981 How-To 
Projects Calendar 

as our gift 
when you join! 



List $4.95 



HOW-TO 
BOOH 
. CLUB 



The Madflf Handbook of ALL If dhm Heitlu g 
System* — Tuneup. ft*pa|r. IntUlltlJoti ft 
MjLbAuhdc*. Oil. gas, Electric . steam, wood, 
or 004 I . . . ah y Aspect of tvery iystsm. Puh- 

\\*hr.j-x Hit Si 3 9n 



Into energy? 

Take all 4 of these 
money-saving, 
fact-filled books for 

$1Q0 

. , , and get one 

FREE! 



How To Make Home ElcdrLcety from Wind, 
Water and Sguhlni. A lontpielc Rujde 1u 
using NaiunHo home- brow electricity, sOyou 
qn become energy iBSt sutficienl. Pnlill she*"* 
UsX S9.95 



ust 



7 very good reasons to try 
How-To Book Club . . . 

* Reduced Member Prices, Save up in 75% on beroks sufh ta 
increase your knowhow, 

* Satisfaction Guaranteed. A3 3 books rdurnsble wjlhin 10 
day ft without obligation 

* Club News Bulletins. Alt about currant sufaciions — mains, 
alternates, extras — plus bonus offers. Carnes 1 3 times a year 
with dozens of up -t»lhe- minute titles you can pick from 

* "Automatic Ordar”, Do nothing, and the Main selection 
will be shipped to you automatically! But . . . if you want an 
Alternate selection— or no books at a] I— we'] I follow the 
instructions you give on the reply form provided wjlh rvm-y 
News Bulletin 

■ CodlinuiiiK Bon til Li. Got a Dividend Certificate with every 
book purchased aflat fulfilling Membership obligation, and 
qualify far discounts on many other volumes 

» Bonus Special*, Take advantage of sales, events, and 
added -value promotions 

■ Exceptional Quality- All books are first-rate publisher's 
edi lions F filled with useful. up’tcMhe-nmuito Info 



HOW-TO BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in How-To-BtJftk Club 
and send my 4-volume Energy Library „ plus a free 
copy of How To Moke Your Own Alcohol Fuels artd 
(he 2 5*02 Hotv-To Projects Colenrinr, all for 51. 00 
Iptusshipping-'haTidliugl- If not satisfied , I may return 
(he books within ten days without obligation and 
have my Membership cancel ted. I agree to purchase 4 
or more books at reduced Club prices during the next 
12 months, and may resign any time thereafter 

Name Phone 

Address 

Qly 

Stale 2-i p — 

|Y*S|d f« new m^Tnhorp cnly Furngn nrvj ElarmLi *dii 1 5fV 1 FMSftl 





STAGGERED 

JOINTS 



I k 6 SUBFLOOR 
(EXISTING) 



ERS* CLINK 

QUESTIONS MSTOED 



Make certain that your nails are 
galvanized and not cement-coated. 
The latter coating has been known 
to' disappear over a period of time, 
leaving the nail in a larger hole. 
You'll have to renail the floor if it is 
attached with cement nails or nails 
that are loose. 

If the nails aren't loose, the only 
certain way that I know to stop the 
noise is to install an underlayment 
of %-in. plywood over your flooring, 
aB shown in the sketch. The adhe- 
sive costs about, ¥5 per tube; it 
should meet APA (American Ply- 
wood Assn,) Spec AFC-01. Goodrich 
FL4QO and 3M Scotch Grip Wood 
Adhesive 5230 are two such adhe- 
sives. Place a bead around the 
perimeter of each piece and at 16 in. 
on center lengthwise. Nail with 3d 
ringed-shank nails at 6 in. on the 
edges and 8 in. each way on the inte- 
rior of the panel The APA recom- 
mends Y*-m. spacing between panels 
at the edges and ends to allow for 
any swelling due to humidity 
changes. 

Sparking electrical outlets 

Every wall switch in my new home 
produces an internal spark when the 
switch is turned on. Sparks also 
result when / unplug appliances. 
What's my problem?— R.G. Kelley, 
Aurora, Colo. 

I checked your plight with both an 
electrical engineer and the engi- 
neering department of Leviton, a 
large manufacturer of wiring de- 
vices, Both agree that you have a 
problem that should not go unat- 
tended. Since your house is new, try 
contacting the builder. If you Cannot 
get satisfaction there, Leviton sug- 
gests sending one or two of the 
switches back to the manufacturer 
(not Leviton, by the way). Jf check- 
ing for loose terminals isn't you r cup 
of tea, by nil means, consult a 
licensed electrician. 

Gasping for air 

/ would like to solve a problem before 
nejrt summer nnKineflU Last summer, 
on hot days, the temperature inside 
my house reached 05° or even W0 E F . 



Do yflu *a vti Is flame jmainreff&nc-e 0/ repair ptQOfam? 
S&ntf it to C^rwC Popular Atecflsfltf ii 

224 Wasr 62m St Me* York. NY W/fl Lmw> 
cannot tfuavtouaity tiyp proafe™ p* 

*ird& trtfPr&si writ trt (ftsMSflcJ to tfni cotomfl. For 
fflflfj home repair- and ntefnrmsnco help. ger PM $ 
Homo C&fO Guide. 3E pa$lpa\d Send ordarfi) hj 
PM Depi HCG, &OM POM. New York, NY 10019 



Screeching floor 

My redwood /xtf-ir, floor (nut 
tongne-Qnd-groove) started screech- 
ing about four years after it was 
installed . Ifs covered with a heavy 
pad and wall-to-wall carpeting. The 
boards aw fastened with 8d common 
nails to in. on center. How 

can i stop this screeching? Will pow- 
dered resin or graphite help me 
out?— Emmet /?, Wiwtpey, Eaton - 
town, NJ , 

Emmtb an occasional whisper or 
small talk I could live with, but 
screeching— no way. Your carpet 
and pad are really over a aubfloor of 



3d RING-SHANKED 
NAIL, 6 P ' 0,C, AT 
EDGE, B" EACH WAY 
IN INTERIOR 



3/8“ ELYWOOD 
J\ W SPACE 



HEADER 

JOIST 

ADHESIVE BEAD, 18'0.C,W 
AND AROUND PERIMETER]^ 

Install ft 4 il plywood ovoran oxlating fcub- 

fltior to stop bothersome tloor creaks. 



one-bys without underlayment. This 
is a builder's shortcut. If he had 
used plywood with that joist 

spacing, he would have done a better 
job- To uncover the source of the 
screeching, check the following two 
possibilities: 

1. Determine whether the nails 
are light. If they're loose* walking 
on them will sound just like remov- 
ing nails from hardwood with a claw 
hammer. 

2. The boards may he rubbing 
against each other. It took four 
years for your boards to shrink just 
enough to allow movement, whether 
through rubbing against them- 
selves* or through individual action 
on the loose nails. 




It took a considerably long time to 
cool down each night. My attic is fa ir- 
iy well insulated with cellulose. 
Could it be that l don't /iat?r proper 
attic ventilation f If not, how would t 
ventilate it? Should I close the I'rnfif 
in the winter ? — Clayton Thompson, 
South Omaha * Neb. 

A "fairly well" insulated ceiling 
may not be enough. A minimum of 6 
in. is required nowadays. Ventila- 
tion is also important Prolonged 
exposure of insulation to heat of 
over 100° F. allows the insulation to 
hold some of the superheated air, 
which, in time* can warm the ceiling 
below. By the time the cooler 
evening air can lake effect, the suti 
is up and another day has begun. 

So flit and gable-end vents, along 
with power-dnven roof fans, are all 
methods that can be used to help 
cool your attic. The fans are usually 
set to activate themselves at 1 15* F. 
and abut off at 95° F. If you have sof* 
fit vents, check to make certain that 
they're not clogged with insulation, 
A "through" flow of air is beat. 

A minimum requirement for ven- 
tilation is 1/150 of the ceiling area. 
For example, a 20 x 3(Mt, ceiling area 
of 600 sq. ft. x 1/150 = 4 sq. ft. of ven- 
tilation required for adequate per- 
formance. 

Do not close the vents in the 
winter. However, if you have water 
pipes in the attic, insulate them well 
against free^ingn 

More on roofing products 

In “Reroofing Products" (Homeown- 
era' Clinic ¥ page 52 p July ’80), we 
mentioned a membrane roofing 
product, called Ply roof, in answer to 
a leaky- roof problem. The manufac- 
turer of Plyroof products is Plym- 
outh Rubber Co. Inc,, 104 Revere St,, 
Canton, Mass. 0202 L The makers 
sell and warrant the system to 
approved applicators, or to those 
willing to pay for the services of a 
technical person from the company. 
It's not a do-it-yourself job. W 



BY JOHN 
GAYNOR 



I 
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If you thought "Swi$$*Precr$ion" could only be 
found in watchmaking, then you don't know 
about our power tools. 



Only you knew how good yOur tools have 
ho be. When it comes to woodwork \r^ 
machinery. sh**y should be better than you ore — 
even if yov^e Greedy an □cca^ripldhed 
£ raftsman., therefore, you Owe j* to yoor*df So 
leorfi mare about pur Swisvmode line of INCA 
stationary power tods whmh we sell throughout 
ihese 50 Stole*, 

lake rhe 10" for 

example. It has □ SOmm {25/32”) arbor or the 
bksde f Of ^tr^f^ih and ngidiry where if counts. 
The table codings ore lough, precisian miJled 
olldys and the guide rails ore oinccafl qualify 
extrusion. All the mapir relating ports ore 
dynamically balanced, Fh-e bottom lone iSa 
machine that lakes higher toodmgs ond gives 
you lew vibration wish □ rruer Tunning saw 
blade. 

If facr. eve+y one of our INCA sows. jointers, 
planers and shapers ore burlt So quality 
Slondordi which are becoming increasingly 
hard to find in ihii country. Thaf r s because they 're 
made wirh the same pride of workman ihjp 
Q5 rhe Swiss p-ul enlo iheir welches. 

Our catalog is a 
goad place ho begin 
yOur COm-parLsgns \ 

We want you la be 
as good os you "** 

Can get. 1 



Gurrcfl Wade <o . Q*pl PM>3->fll 

141 Av* fifth* Amcfi«ii.HT t N,V. 10013 

Haihwidl Sflifti 

GtnM*mun 

G 5*rnJ me ywr FNlTCTA I Nt A ttsM Iq^ Enclosed: n 1 l 
h*r*'t atiQJh*r £1 fflF ^ur 1 14 pog^r-olfiEug 
oF qu&luy ho-rid *ooh 



Name 



Actdneii 



5f*i1e 



How to get rich 

START YOUR OWN BUSINESS RIGHT FROM YOUR 
HOME - AND MAKE A FORTUNE IN MAIL ORDER! 




Mall Order Beginners 
Get Cash by Mail! 



Huvt you ever lhciughi of oprrflhna ■ lit Mr mail 
cwder buiineu of yw own? Something you cnufcd 
Uin on i shantung riitil from home in your ipirr 
tin u li h t a fibubut btiifitssl 

Rob Carter of New* rk, N.J, nut his small 
mail order ad in House BrauliM magazine — 
offering: an auto dolhc* rack. Ihmneu Week. re- 
ported tbii hii ad brought in &5 h QQ01n orders. By 
rh* tad of his Bras year In Mail Order, he had 
grossed over 1 IOD.HOO! 

AnPlhtft CWAinpet—a lawyef from me midwest 
sold a mail order item to fishermen. Jipcciall j Sales- 
man magazine rtveah. "he m&deVJO.DOH in the fini 
Ihree mom hs! Fi 

There is no other business where you can nuke 
4 foe Elio* io fast Comtupwiih t hot* new item. . . 
and WHAM" 

If strikes like i boh of lightning! 



Millions of people read your ad and Suddenly, 
yOu At t ^w*mped »ilh c«h orders from all over 
the country . . . MORE* MONEY in bO dxyi ibj) 
you L j QuhJ earn in a lifctrmrl 

Like I lie Vermont dealer »3to ran one ad in Spot u 
Afield. iTHfA Jmc- Hts Ad pulled 23.CW Orders— 
over A HALF MILL ION DOLLARS If* CASHI 
Yes, Mailorder is ch t faifen- growing, most prof- 
itable khikifttti in America' And now with lb* pop- 
ulation explosion . . ihe luge teenage maikch . . . 
and more people moving ifi the suburbs --«** aic on 
the verge: of the BIGGEST BOOM in Mail Order 
MAoryl 

Free 

if you are sincerely irleroEed m nan mg a lucra- 
tive business of your awn ACT NOW! We can help 
you td rich in Mail Order just as we've helped 
others Mill Ihe coupon or send a postcard WeTI 
send you a free book, catalog, ads and complete 
L-Wi* sbout Our offer, NO salesman will cad. No 
obllgatwjfi. You don ’ l need prev&cwi experience bus 
f&i musi be Over 21, Wrilfi io: 

Mail Order A»cfaln H Inc-.. Dipt. JJ4 
Mprllvabr. htw Jrrarj 

r Mia I S Ofd*r Ajsocl«t^ k I nc., Dopl. 33$ 1 

I 120 Cfroslnut Rldg* Rd. I 

MonUm\m,Hum Jmgy 07M5 

Plea&t rush lull details immediately. 

I Mama I 

| AdtffM* | 

1 ^ l 

I^Stm El# j 







Our rww cataiQ^ details ever 3000 import- 
ed domeslic products, iogI*,, benches 
idtd 4Ccs*s5qri«s which glltiw you [Up re- 
sulls you wan 1 with the nttafullon of 
usln^ she best iiao^s available Many ol 
Ihcse produfCts iru rim gurt^r^illy a.va i Little 
at local outlets. Send for your caEulug 
hxfay and see Turyourwll 



PRECISION MITERING 
SIMPLIFIED 

The JolMmuier b an lEi^etiiaus device 
which enables the woodworker lo make 
mitre, bun, i™, clow . I halving, tw. and 

many other joints ruri capable with any 
cnher mirne ba^c available today The preci- 
sion carting baa 13 dirfemm preset sfigle 
^ettini^ for a wide variety ol applications, 
Nd clamps am necessary and marring of 
the wood i* practical ly impossible. Ac- 
cepts stock up [□ wide at 9\F. 

12 EOT- AX $45.00 ppd, 

© WOODCRAFT® 

Dept PM2I, 313 Muntvafe Ave 



Woburn. Mass 0lfl38 



Picdse send 
12&>7-AX 



. Joinlm&sieits) 
S45 0ftp|xJ 



□ I enclose II .00 for a 2 year subscription 
to the Woodcraft Galaiog (Free wish 
order) 

Payment by 

□ Check enclosed □ VISA 

□ Masiercharee □ American 'Espness 

* Expires 

Kame 

Address 

Cuy 

Stale Zip 



12S PAGE CATALOG 
AVAILABLE NOW 
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Sow, seven beautiful ways 
to beep warm 

At Lr* - □ T^xfwWv cffla?nl MMOodbrfFSfoj iat>ua 
WMil eiwgK r« yesuf hom*E now in- yoor 
chocs -c»l vwn dmznrsec* flk? 

Thw WESO Tik- 5ta* *mctoy$ t**h 

cynvTK^-Ti aid taal to airrajnd yxi with 

genfe ail-oyer wauth The \v burn- al fu^C n^th- 
.:iul Bmding — when iht’ ™b hra*! F-rviSty olfd, Flv 
5rf5 ■KrUj', jf T^tasng heat i*o lOoim 

The WESO bum both wood ud coat And 
pWets evtry etfoerxy teafura ^rou ccuitf i* fee It 
vntoffnera the beauty ol \m hwoe, Vhhcn? a btsck 
rnt-eil stow w TudeSy out erf Forte 



T/rtififltf s SL F.iflJ-, mfl yrif fevrazv *hr»**y Ifv 
WKSO OKftSS: ELL sro^ n 4 7 fr tc*j« -A h 
drttfp alpgU WtSffn ™ a>W£E4NG >TW*t 
■ind VVfTir»i TCftnUr to* ««*iln 'Vfr.f’V 

J^nw 

, 

^ 

Ceramic Radiant Heal 
6fil£ Pfoaunl EM iff, Lukiun, N H. 03JS2 



Convert your 
fireplace into an 
energy cost-saver 




Save up to $50. monthly 
and more. Install a new 
fireplace furnace Insert. 



m 



Up to ICKJ.OOQ BTU'Tir 
rraar &ucpui wtrti 
^tSiciency 0m\ 

internal blowwa 
Inwrchar^eabw 

I dir-t^hd and glass 
ClpDfS. Ufot™? 
bymgyl warjsmy 
MONEY BACK saFis- 
tacton Gua^sMee. 



WTte 

tor 

FREE 

cutotog 



Envirostyle Direct 

W W103 P,0. 

St Paul MN S51S4 

Call 1-«H TOLL FREE. 




Around sharp curves Over rough 
roads or countryside At higher 
speeds KYB's Gas-a-just shocks 
give you superb coniroi Thafs just 
no! possible wish Ordinary shocks. 

How? Their patented large diam- ! 
eter design uses pressurised nitro- 
gen gas and alFwealher fluid to 
Create an automatically adjusting, 
double action shock toal won'i fade 
or suffer lag conlrol So you won't 
suffer unnecessary bounce sway 
or poor cornering. 

KYB s Gas-a-just shocks. For car 
owners who not only appreciate 
performance, but demand' it Find 
them where you buy pads, available 
to fit most cars r ligh! irucks and 
vans 

They'll keep you glued to !he 
road 

Writs for frea brochure: 

KYIS 

KYB Corporation of America 
207 Eisenhower Lane South 
Lombard, Illinois 60140 

CkjiH unitor k*m« #1 Df. 4*C*rtKtf\ iyUfm, 




HINTS 

FRCMRS^RS 

Holder for spray extender 




Use part of a drinking straw as a 
holder for a spray extender to 
keep it with the spray can Flat- 
ten or staple one end of the straw 
closed and tape it to the side of 
the can . — Dan Leverty 



Utility clamp 




Make a useful clamp from a spring-type 
clothespin glued to two wood scraps. 




Use clamp a* a pickup tool or to hokJ 
parte t&geiher when building models. 



Make this clamping and pickup 
tool from a spring-type clothespin 
and wood extenders. Use a pin 
that tapers at the nose. Cut off 
the nose for more taper; assemble 
with glue. — RM- Busch 
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YOUR CHOICE! 

Hbu Can Do This... 

•SHAPE UP! 

•BIGGER. MORE 
POWERFUL MUSCLES! 

•TRIM YOUR WAIST! 
•INCREASE MUSCLE 
TONE! 

•MAKE THE MOST OF 
YOUR PHYSICAL 
POTENTIAL! 



*\ Booklet 

HOWTO 
BUILD A MORE 
POWERFUL BODY 



Shape- Up, Get 

that waist I inti 
down and 
vnutcuE arize it! 



Would you take just a little time, only three times a 
week, to build a more powerful and muscular body? 
And who knows, you might even make a few heads turn 
in admiration! 

Most men never their true physical potential for muscularity! Don't 

let this happen to you! Make the most of your physical capabilities - 
through bodybuilding, you can discover your very top potential! 

Wouldn't you like to get into shape? Healiy into shape? Better than you 
have ever been, or back into the good shape you were once in? With 
the Universal Bodybuilding program, you can use the same Types of 
methods that the top bodybuilders use to build their great physiques 1 

Of course, not everyone can attain the massive muscularity shown 
here I Then again, some can exceed if! But what is important is that 
you know that everyone can develop to his maximum potential! 

Besides looking better, when you get into shape, chances are That 
you are going to feel better and have much more energy! Thai s how 
much bodybuilding can do for youf And think of the psychological 
benefits possible! As bodybuilding becomes a habit, you II have a 
greater awareness of self and being in touch with your body. 

With progressive bodybuilding, you can get results that you can see 
and feeH And just think of all the personal satisfaction that you can 
get from knowing that you are the very best that you can be! 

Why not give bodybuilding a try? Who knows what your own physi- 
cal potential could be! Get started today on the road to improving 
yourself - send for our information - and see just what bodybuild- 



ing can do for you! 



e* 8 bodybuilder I Al you act more Into shape. YOU can improve your 
heal ib, sell -ton hdenee. and o varan outlook on life!! Build up your body 
to be the very beat ir can be! Live up to your top physical potential and 
let us help! Whatevsr your condition, chances are you can improve! 



□ ARMS - Huge biceps and tri- 
ceps are me goal of just about 
every bodybuilder today 1 
You can develop your arms to 
their fullest potential - find 
oul lust whsl YOU can accom- 
plish! 

□ CHEST - A large chest has al- 
ways been a sign of a power Ful 
man I Pu< bodybuilding IQ 
work on your chest mustEes! 

09 at YQLJf very besl l 

BACK - Start working on that 
upper back - ypu can uunrk on 
netting that V-Shape* 

Tt's maF attention gelt inyl 1 



□ 



□ SHOULDERS - Learn the 
methods that can help bring 
those shoulders up io iheir 
full development! 

□ LEGS - Muscular, powerful 
legs are essential ! Let u* show 
you Ehs ways that top body- 
builders develop their legs Id 
the absolute maximum I 

□ abdomen - A firm, well 
developed washboard waist m 
the post true result ol properly 
developed abdominal muscles. 
Why carry ardund a pnC b*Hy 
when you can dp something 
about Ft? 



■ Universal Bodybuilding 
| Box 6694. Dept. - 605 
I Detroit, Mich. 48240 

You bet I want bigger, more powerful mug 
I cles! Rush me your FREE Booklet and aM 
| your free brochures! 

1 

| Name 

I Address 

I 



C<ty„ 



.state. 



MAIL THIS COUPON TODAY 



THERM GARAGE 

CAPSULE REPORTS ON NEWAUIO PRODUCTS 



Rea Mf few mirror kit 

The glut thstt holds rear-view mir- 
rors to the windshield is pretty 
strong stu ff , but for some reason the 
mirrors come unglued all too often. 

If you want a permanent solution 
that lets you attach and use the mir- 
ror immediately, consider this spe- 
cial repair kit. 

It has an overuse replacement 
bracket, so t here's more adhesion 
surface on the windshield. You place 
the bracket up against the wind- 
shield and draw a circle where it will 
Ko, Then apply a film promoter, 
which improves holding power to 
the j^lass of the adhesive on the back 
of the bracket. After applying the 
promoter, peel off the plastic back* 




New adhesive kit enables you to attach 
leer- view mirror to windshield Instantly. 



ing from the bracket to expose the 
adhesive. 

Just press it into place on the 
marked circle, attach the mirror to 
it. and you're ready to z\>. The mir- 
ror will hold in place immediately. 

Price is $4.95 from Thexton Manu- 
facturing Co,, 7885 Parklawn Ave,, 
M in neapol ta, M inn. 55435 r —Pa u I 
Weitaler 



Cars and stripes forever 

Pinstripinp: is an art [ l ve lon^ 
admired, but just now mastered- I'd 
seen ads for the Beugler Striper for 



Professional-looking reaulls are possible 
wllh Beugler’s plnsflripkng roller kit. 



25 years. When 1 finally watched it 
demonstrated. I was no taken by the 
atriper's ease of u&e, its versatility, 
and its quality of construction that I 
had to buy one* 

The deluxe striping set comes 
with a chrome-plated paint reser- 
voir, three stripinp wheels of differ- 
ent widths, three guides and com- 
plete instructions. 

Striping with the Ueugler takes 
about 20 minutes of practice. I used 
a whaler-based latex paint to practice 
laying: a straight, smooth stripe on a 
piece of irlasK. For actual striping, 
it's best to use a jfuuri lettering 
enamel, 

Send for BeujjlcFs catalog-order 
form from Beu^ler Stripers Inc., 
Box 29088, Los Angles, Calif 
90029.— A/7,. 

Charging-system tester 

We've seen charging*system testers 
before, but nothing as easy to use as 
this one. 

It simply plug's into your cigaret 
lighter and allows you to test for 
battery cranking load, alternator 
output and regulator condition, 

A three-position switch on the 
tester allows you to switch from one 




Check battery voltage and alienator out- 
pul from duh wHh charging system iMter. 



function to another. It is available 
for $3995 from Milton Industries 
Inc.. 4500 West Cortland St,. Chica- 
go, III. 80639.— 

Emergency fan belt 

What happens if a fan belt lets go in 
the middle of nowhere and you're 
not carrying a spare? 

If you had been fortunate enough 
to h&ve this neat gadget called the 
Rescue Ring, you’d cinch it up in 
place of the belt and be on your 
way. 

The belt is made to be used with 




Emergency tan belt you cut to fit snaps 
together with unique locking system. 



car* with 3-liter engines or smaller, 
so you won't be able to use it on it big 
VK, The only tool that accompanies 
the Ring is a safety blade for cutting 
it to the appropriate length. 

It costs Sii.yg from Base Products 
Co., 9099 West hei mer, Suite 107, 
Houston, Tex. 770(13. — 7\A. 

High-class creeper 

Would you consider spending $35 for 
a creeper? 

Sure, you can get one for $10 to 
$20, but this one probably is the best 
anywhere, 

It is made with Vi-inch solid hard- 
wood boards (no plywood) and is 
available in a 42-inch length for 
over-six-footers. along with the 
standard 3fi-inch length. A steel 
frame at the corners allows recess- 
ing of the steel casters, so the creep- 




Heavy-duty creeper has very low ground 
clearance and uses high-grade hardware. 



er really hugs the floor. 

Called the Geiger creeper, jt was 
introduced more than 4(1 years ago, 
but has been out of production for 
about five years. Cal- Van Tools, 1500 
Walter Ave., Fremont, Ohio 43420, 
bought the rights to it and put it 
back on the market, selling it 
through auto parts stores . — Paul 
Weiasler 
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IF RISING 
FUEL COSTS 
MAKE YOU 

BLUE, 

THINK PINK. 




Cheer up, things could get worse. 

The cost of fuel, for instance. It may double in the 
next ten years * 

But you can fight back. With an extra layer of pink 
Owens-Corning Fiberglas® l insulation in your 
attic. Pink Owens-Corning is America’s 
best-selling insulation. Add a little extra BBrnr 

Insulate your attic, walls exposed 
to heat and cold, and floors \ ^ 9 

over un heated garages and 
crawl spaces. The way things are, m ^ 

it could be more expensive not to, I 1 7 
Savings vary. Find out why 
in the sellers fact sheet on M 

R-values. Higher R-values mean 
greater insulating power. 






FIBERGLAS 



CfCoip l-iflfl 



* Source Data fiesouroes. Inc. 








A though the compact 101AV StlhJ 
im saw weighs less than \Q pounds, it 
acka ihe power ol 2.3-dj.-in. displace- 
ment The b*w is said to be the quieiesi 
gasoline-powered rrodet available in the 
world, with an adjusied decided level ol 93 
ef 6500 rpm (normal level is 1 1 5 dB). This 
tow noise level is accomplished by a lan- 
cooled iniemal muffling system and a dia- 
phragm valve between the carburetor and 
crankcase. H's made by Sfihl lnc. r 536 
Viking Dt rr Virginia Beech. Ve, £3452. end 
costs about $185-. depending on area. 



C This two-handle, Victorian-style bath lif- 
ting is designed to girt the elegance of vit- 
reous chin* at an affordable price. The fau- 
cel spout, escutcheon and level bandies 

are vitreous china with polished chrome 
Him. The faucet carries the makers tree 
cartridge-replacement warranty fa* 1000 
months, H leaks or drips develop. Us price is 
1110 . Other Victoriijfl bash fittings are also 
available from Bradley Corp „ Menomonee 
Falls. WIs. 53051. 



i 



B The Model 795 shoe polisher features 3 
30-in .-high , chrome^plaled handle with a 
built-in starter button, » you don't have to 
sloop tq turn on lbe machine. It has two 
polishing bonnets which are made oi wool 
and polyester blend. A 6-ft.-loog coil oord 
slays neatly hi place when iris npt extended 
to lull length. The polisher has a li5-uott 
a.c, motor 

It's available for 555 The manufacturer 
is Dfemel, a division, of Emerson Electric 
Co. h 4915 21si St. r Box 5t8, Racine. Wis, 
53406. 

D Use (he TAFtM 202 coal-burning boiler 
either as a central heating system or in con- 
junction wish an existing oit- or gas-tired 
system. Maximum output on coal alone is 
50.000 8 T u. per hour. The firebox holds 
enough coal for over 1 4 hours of burning at 
full output, or 24 hours at lower output . A 
horizontal waleMube heal exchanger Is 
designed for last warm-up. The boiler, 
which costs SHOO, is manufactured by 
Tekion Corp,. Conway, Mass, 0134 T 
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- ""When dose friends drop by, 
there’s no better way to get 
comfortable and share the good 
rimes than with die smooth, 
easy taste of Southern Comfort . 

Its uniquely delicious flavor 
was created in Old New Orleans 
almost a century ago. And 
it has been enjoyed ever since. 

Try this world famous 
liquor straight, on the rocks, or 
mixed any way you Like it. 

It's one of the real comforts 
of life. 

SOUTHERN 

COMFORT 

iirnif a r ^(iu1fj0rihLa*nl£Cl |-j> PUckw CalMitAI Uwe&jd 'ii 28-6 148 1 10 ||. n .J^iFi.Jrd*. 

Offer irt ±Uim \ pnoffrijitfd Con . 1 ' - p AO 1 0G- c*i 1 1 K: i r l-* -wri „ M ^ ■ 9^ L 
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When It comes to electronics home study, no 
school matches the training you get from NTS. 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one ot today’s sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It's the 

opportunity 



for you to learn BASIC high 
level language programming and 
assembly language programming. 

!fs also important to note that our 

microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you'll 
encounter in the field. We believe this 
makes your training a lot more exciting 
and relevant. 



puter (#2) is included in our Microprocessor 
Technology Course, ft's a single board 
unit featuring an on-board 20 
column alphanumeric printer 
with 20 character display. This 
6502-based unit also has 4K 
RAM memory, expandable, 8K 
monitor ROM and 8K advanced 
BASIC interpreter on ROM. 

And in NTS’s Master Course in 
Electronics and Industrial Technology, 
you'll work with the NTS/KIM-1 
Microcomputer (#3 ). This unit features a 6 
digit It U display with an on-board 24 key 
hexadecimal calculator-type keyboard. It’s a 
6502-based microcomputer with IK of 
RAM memory, expandable. 



features floppy disk ; stbrageT^smart” video 
terminal, two 280 microprocessors, 16K 
RAM memory expandable to 48K. HDOS 

included, 

The NTS/ Rockwell AIM 65 Microcom- 



1 . 

I* i O a 

Master Course in 

Microcomputers includes the NTS/ HEATH 
H-89 Microcomputer (#1 above) . It 



HOME ENTERTAINMENT TV RftvpGCrt 

ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from. One of our 
most popular 
is Color TV 
Servicing— and it’s no wonder, Ybu build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you'll train on 
an NTS/HEATH 2-meter FM transceiver that 
you’ll also build and keep. 

And because we’re NTS, we include an 
array of state-of-the-art test equipment- 
including digital multi meter— with most of 
these programs. 





AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you’ll utilize “shop-tested" 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You’ll learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 




AIR CONDITIONING/HEATING Equip 
yourself for opportunities in one of the most 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging-testing-purging manifold set. 




HOME APPLIANCES. Here's an excellent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
sen/icing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS’s amazing circuit trainer plus a 
multimeter for testing purposes. 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world, We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field(s) of your choice. 




NATIONAL 

TECHNICAL 

SCHOOLS 
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S NATIONAL TECHNICAL SCHOOLS Dept 201 G2T > 

1 4000 South Figueroa Street, Los Angeles, CA 90037 
i Please send FREE ootar catalog on course checked below 
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NO OBLIGATION, NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 






Cassette decks: 

New ways to sound good 

These two new 
cassette decks offer 
surprising versatility. 

8.1. C/s deck uses 
two speeds to 
challenge metat 
tape; Teac's can 
record and mix two 
separate sources 
into one harmony. 

by Art Zuckerman 





You con record on the 
right track while listen- 
ing to the left with a 
Teac Model 124 SynCft- 

■ef cassette deck (top). 
Other features Include 
blending of monophonic 
microphone recording 
with stereo line source. 
A two-speed deck such 
as B.LC.'b T-3 (left) 
helps you get the most 
out ot tapes. This model 
features three heeds 
along with dual cap- 
stans to control the two 
available speeds 



D ramatic improvements in sound 
quality and in freedom from 
noise have helped make cassette 
tape recorders the odds-on favorites 
in home music systems over the past 
decade. But for years the cassette 
format has been limited to a single 
speed. HI inches per second (i.p.a.J. 

Stereo units were also limited to 
recording either stereophonicaily on 
a pair of adjacent tracks, or mono- 
phonically across the width of the 
same pair of tracks. These tracks 
could not he used separately- 
The purpose of these restrictions 
was to satisfy the requirement of 
Philips of the Netherlands (patent 
holder on the cassette format) that 
all recorders made under its license 
be compatible with one another. 
Every cassette machine was sup- 
posed to be able to play a tape made 
on any other cassette recorder. A 
stereo tape even had to be able to 
function on a mono machine. 

Fast-speed innovation 

Then along came B.I.C.. a compa- 
ny noted for its turntables and 
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speaker systems, with a new idea, it 
entered the home tape-recording 
field with a cassette machine that 
operates at 33 i.p.s, as, well as 19 

i.p.s. 

Apparently. B.I.C. feels the 19 
i.p.s, option takes care of the com- 
patibility problem. The value of the 
higher speed is precisely the same as 
it is in an open-reel tape deck. It 
extends frequency response, or ac- 
curately reproduced tonal range. At 
this speed, it becomes possible, with 
a conventional ferric-oxide tape, to 
get performance that normally re- 
quires more expensive chrome tape 
or one of the new, much costlier met- 
al tapes — not to mention a deck that 
can play metal tapes. 

The saving can be an illusion, 
though, because the higher operat- 
ing speed cuts recording time in 
half. 

More important is what doubling 
the tape speed does for dynamic 
range, the spread between the soft- 
est and loudest sounds you can 
record without distorting them. 
This is particularly important in 



recording a live musical perfor- 
mance with microphones. The dy- 
namic range of a rock or pop combo, 
or even a chamber-music group, 
stretches far beyond the capabilities 
of a conventional cassette recorder. 
But the higher the tape speed, the 
broader the dynamic range that can 
be captured. 

There is still another advantage 
to an extra tape speed, it can pro- 
vide you with a key to making cre- 
ative productions — special effects 
for theatrical work or whatever — 
that normally are reserved for open- 
reel machines. For example, you can 
make an electric mixer sound like an 
outboard engine hy recording it at 
33 i.p.s. and playing it back at 19 
i.p.s. 

BJ.C- now has a complete line of 
dual-speed cassette decks, including 
three-head, dual-capstan models 
such as the T-3 and a model that 
uses metal tapes. Other manufac- 
turers liked the idea enough to 
adopt it, notably Fisher. Nakamichi, 
which had created a cassette deck 

{Ptoase turn to page 301 
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Know your car inside and out. 
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NEW CASSETTE DECKS fConrjr^etf My 



Just a push on the "slmuf- 
«ymc° button (right) and 
yqu record on one track 
while monitoring the other. 

First the left hack if 
recorded while in stereo 
mode; then rewind the tape 
for a femur-sync recording. 
This lime through Ihe tape, 
the left meter is off and the 
left-channel head remains 
fen play mode, so That you 
can hear the ten channel 
and synchronic fet with 
what you're recording on 
the right channel. 





We tested ihe SJ.C, T-3 in 
our own jab and ( using 
some very advanced equip- 
ment, proved to ourselves 
ihe manufacturer's claim 
that its two-speed capabili- 
ty Increases dynamic 
range The deck (left} re- 
corded on chrome tope, el 
its second speed, with re- 
sults that equated dr sur- 
passed me Cal- tape record- 
ing on other machines. 
When metal tape was com- 
bined with its high speed, 
results were among the 
best we have heard. 



that provided 3Y4 i.p.s. for studio 
recording went the other way in its 
consumer line and now offers a deck 
with a second tape speed of , Yi* f p«s, 
for home use. And Superscope has 
added the *Vi* i.p.s. speed to some of 
its battery-powered portable record- 
ers. 

So now you can have your choice 
of higher recording quality or lower 
tape cost and still enjoy the conve- 
nience of cassettes. 

Sound on sound 

Another advantage of open -reel 
decks has been synchronous record- 
ing, This is the ability to record one 
track alone and then play it back 
while recording a second track, then 
perhaps, if desired, a third and a 
fourth. 

In the days when the open-reel 
format was king, this was possible 
on most inexpensive recorders that 
had d u a L pu r pose reeo rd/p ! ay bac k 
heads. That was because the heads 
for the left and right tracks were 
parallel to each other. Such two- 
head, open-reel machines are a rari- 
ty today. 

Synchronous recording can’t be 
done on conventional, three -head 
machines because the record heads 
come before the playback heads. If 
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you record one track on such a 
machine to match s recording being 
played back on another track and 
then try to play them back together, 
the result is that they will be out of 
sync. 

But today's four-track, open -reel 




The utLtfll method of stereo wording It to 
record both tracks at once. A aJmuliync 
system lets you first record the left track. 
You than monitor the left while making a 
recording of the right track. 



recorders are built for synchronous 
recording. A switch on such ma- 
chines converts record heads to the 
playback function. This provides the 
needed sync with the record heads 
used to lay down the new, add-on, 
tracks. The result is that tracks 
recorded separately can blend into 
perfect harmony. 

Until recently, this kind of record- 
ing was found only in the field of spe- 
cial educational applications, A case 
in point is the Sony line of Learning 
Lab Cassette-Corders. These are de- 
signed so that the two adjacent 
tracks can be recorded independent- 
ly of one another and then played 
back together. That way, a teacher 
can record a passage on one track 
for the student to listen to and t hen 
repeat on the other track, This tech- 
nique h used m foreign-language 
instruction and to improve English 
diction. 

But the cassette format offered 
nothing approaching this kind of 
recording for home use until Teac 
brought out its Model 125 Syncaset 
deck. With this machine, the two ste- 
reo tracks can be recorded separate- 
ly. 

Actually, the left track is recorded 
with the deck set in the stereo mode. 
Then the tape is rewound and the 










simul-sync button is pushed in. With 
the deck set for RECOUP this time, the 
left recording meter stays off, and 
the left-channel head remains in 
play mode, AH you have to do, then, 
is listen to the left track with head* 
phones while recording on the right 
track, and you wind up with a duet 
with yourself. 

The Syneaset does a couple of oth- 
er tricks. One is a cross-feed ar- 
rangement. It literally feeds a small 
part of the left channel into the 
right channel, and vice versa, while 
recording. This permits you to setup 
your microphones to get the best 
possible coverage of the performers 
without worrying about excessive 
separation of the two channels. 
Pressing the cross-feed button as- 
sures a more natural balance in the 
final recording. 




This deck from Fisher (CJW016) provides 
two- speed and full-frequency recording. 




This battery-powered Sony ER-96 allows 
Independent (rack recording on cassettes. 

Although the Syncaset lacks con- 
ventional mi c/line mixing facilities, 
a special feature permits you to 
blend in one microphone with mate- 
rial being recorded in stereo from a 
phonograph record, tape or other 
line source. The microphone is 
plugged into the left-channel input, 
and the input buttons are set for 

LINE. 

A mic blend knob is then turned 
while the deck is in record mode to 
balance the microphone with the 
line inputs. The microphone feeds 
into both channels in equal strength 
if the two recording-level controls 
are set at dead center. Boosting the 
left channel or dropping the right 
channel will make the mic input 
move to the left. A right-channel 
boost or left-channel cut moves the 
mic signal to the right. FK 



Now you don’t have to spend 
a fortune to enjoy a 
complete home workshop 




The ShopsmUh MARK V — the tool to start with . . . the system you 
grow with. Ifs a 10" table saw. a 16 W' vertical drill press, a 
horizontal boring machine, a 34" lathe and a 12” disc sander. 



Experienced craftsman , , . all- 
round handyman . . , weekend do- 
it- yours dfer — you’ve probably 
dreamed of owning your own com- 
plete home workshop to let you do 
more accurate woodworking. Let's 
face it. a few hand-held power tools 
just aren't enough They won't let 
you handle those complex remod- 
eling jobs, money-saving home 
repairs, or build furniture, cabinets 
and other beautiful wood projects. 

You should have a big-capacity 
table saw, a top-quality drill press, a 
horizontal boring machine, a lathe 
and a disc sander. 

But these five most needed wood- 
working tools take up a lot of space, 
and could cost you several thousand 
dollars more than you can afford, 

The Better Alternative 

Over 250,000 woodworkers have 
found the better alternative to single 
purpose tools. A precision tool that 
combines all five of the major power 
tools into one multi-purpose unit , . , 
at about ONE -THIRD the cost and 
taking less space than a bicycle. 

It's the amazing Shopsmilh 
MARK V, And even if you have 
unlimited space and money, it can 
outperform a shop -full of individual 
tools, because the skill and ac- 
curacy are built-in. 

This ingenious woodworking sys- 
tem is powered by a rugged 13 5 



amp motor I hat develops more than 
2 hp. That’s more than enough 
power for the toughest jobs. An 
exclusive speed dial even lets you 
change operating speeds without 
turning off the motor 
After a little practice, you’ll be 
able to change from one tool to 

another in 45 to 90 seconds. And 
it's simple enough for a beginner to 
learn to use, but delivers results that 
a professional would be proud of. 

Get the FREE Facts 
by Mail 

Without Obligation! 

Send for them today! 



© Shopsmith Inc. 

Tht Woodworking Company 

ttept. 2606 

750 Center Drive 
Vanda ha, Ohio 45377 



□ Yes! Please mail me your VREE Infor- 
mation KM on the Shopsmith MARK V, 
and facti about Shop^iriilh's exclusive 
30 -day Money Back Guarani ee. 

Name 

Add ress 

Ci ty . — 

St Zip 
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PM installs a superantenna 

fConfjr^eiJ frpre care £B i 



was curing, we started to btiild the 
antenna, 

The TH5-DX antenna was packed 
in a slim, six-lout, rectangular box. 
Inside the box was a mountain of 
aluminum tubes, swaged at their 
ends to fit together like partially 
telescoping rods. The fit-together 
tubes would be held in place by 
damps that could be tightened over 
an outer pipe's swaged portion to 
hold the inner pipe firmly in place. 

First we assembled the 13-foot- 




House bracket <s lag. bolted to ratters In the 
root and located close to the lower. 




Hast damp must be tight lo prevent the 
antenna from moving In the rotator clomp. 




The trap* contain drain holes so that rain 
will run cut- Keep them pointed downward. 




Two helpers positioned antenna mast, but three men would have made the job easier. 



long boom. It went together so 
quickly that we wondered how we 
would pass the time until the con- 
crete set. 1 need riot have worried. 

Every subassembly following the 
boom requires critical measure- 
ments of distance. These must be 
accurate to within a half inch. An 
antenna is more than just an assem- 
bly of tubes — it is a sophisticated 
electronic design. 

The front and back elements (di- 
rector and reflector) are the longest 
and most critical parts of the anten- 
na. Each has four "traps, ’'which are 
eylindrically encased coils of wire 
that tune the elements to the differ- 
ent ham frequencies. My measuring 
tape got as much of a workout as my 
wrench. 

In the course of two days, the 
tubes finally became an antenna. 
With the boom supported on two pic- 
nic benches, the tips of the elements 
reached from our porch deck to our 
property fence. The only way to walk 
across the yard was to jump over 
each element in turn, But I knew 
that once it was 50 feet in the air, it 
would be less of an obstacle. 

The tower party 

By now. three days after begin- 
ning the project, the concrete was 
ready. We assembled the rotator and 
mounted it on top of the tower. (The 
Alliance rotator's mounting plate 
perfectly matched the Hygain tow- 
er.) We connected the rotor cable to 
the rotator and we attached the 
feed! inc to the antenna while every- 
thing was still on the ground. 

Recruiting six or eight helpers 
from my pool of curious and willing 
neighbors proved to be no problem. 
Two other hams also dropped by. 



f’W pftOLQS 




Beta Match, where coax fectfJlne attaches, 
must be carefully positioned by builder. 



The manual suggested that we 
should first attach the tower to the 
concrete base and base plate with 
two out of three bolts. The missing 
bolt allows the tower to hinge on the 
base. Then, with the loosely hinged 
tower supported off the ground on a 
sawhorse, we were supposed to at* 
taeh the beam to the rotator on top 
of the tower. Finally, everyone 
would push the entire assemblage to 
a vertical position and drop in the 
last bolt. 

But it was not that easy because 
of power lines that were in the way. 
We had to raise the tower without 
the antenna attached. Then the peo- 
ple on the ground passed the anten- 
na up to the two volunteers on the 
low roof. In retrospects it would have 
been safer to have more helpers on 
the roof. 

The tower and beam were up — but 
still lowered to a rooftop leveL Now 
the tower had to be bracketed to the 
house. Unfortunately, the Hygain 
bracket did not line up with the 

{Pteaa fl turf) 10 page 
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STP ML TREATMENT ADDS AN 
ANTI-WEAR AGENT AND VISCOSITY 
IMPROVERS TO YDDR OL 




IMPROVED VISCOSITY 
MEANS IMPROVED 
LUBRICATING QUALITIES. 

Tocfay's multi-grade oils degm (o lose 
their effectiveness as you drive 
STP OH Treatment the world s best 
selling oil treaiment, is an exclusive 
formula which contains lempera lure- 
activated long-chain polymers 
In Winter or Summer, as engine 
temperatures use. these tempera- 
ture-activated polymers uncurl 
10 actually improve your oil's 
viscosity and therefore its lubricating 
Qualities Plus it contains ZDDP 
(zinc cfialkyl dilhio phosphate). an 
antifriction, anti-wear, antioxidant 
agent This special formula' 

■ Increases viscosity and anit-wear 
properties 

• Promotes lubricating qualities 

• Reduces oil consumption in 
many cars 



WHEN TO USE STP OIL 
TREATMENT. 

Use STP Oil Treatment year round. 
Always change your oil at manu- 
facturers' recommended intervals 



The first time you need oil and every 
time you change oil add STP Oil 
Treatment It blends with all 
petroleum base, graphite and syn- 
thetic oils or greases 




WHERE PEOPLE USE STP 
OIL TREATMENT EVERYDAY. 



AROUND THE TRACK, AROUND THE WORLD., 
STP OIL TREATMENT IS NUMBER ONE 



1 . Your engine s cran kcase. Thf? first 
time you need oil and every time you 
change ml add STP Oil Treatment 
when the engine 15 running and 
warmed up Use one can of STP Oil 
Treatment id 4 or ^ quarts oi oil 
Maintain 10^ by volume. 



2 Manual transmission, gear boxes 
and differentials. Addono part STP Oil 
Treatment 1 q IQ p-arls regular ludn- 
cant For trucks and 1 raetdf s. add u p to 
1 part STP Oil Treatment to 6 parts of 
lubricant 1 Mot recommended tor use 
in friction drives and wet clutches 1 



3. Power Steering. Use 1 part STP Oil 
Treatment to 10 parts power steering 
fluid 



Engine assemblies If /ou work gn 
your engine, coal all moving engine 
parts pnor to assembly w-th a mixture 
gf t part STP Oil Treatment and 1 pari 
motOf 01 * 



extra uses. Two cycle engines, motor 
cycles, outboards and iawn mowers 
Add t part STP Qii Treatment to 10 
parts recommended 0 1 and men add 
to fuel as directed 



General Shop Use Lubrication. M ik t 

part STP Oil Treatment with 4 parts 
general all purpose oil 



SAT IS FACT ION 
GUARANTEED 
| OR YOUR 
MONEY BACK 
FROM STP 
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